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invention relates to an antifouling coating conprising a netal=containing
acryli‘c resitn. BACKGROUND ART Ships, fishnets and ot her underwater
structures or equipnment tend to attract aquatic organi sms such as
barnacl es, ‘nussel's,” and al gae which interfere with an efficient operation
of ships and cause a waste of fuels in ships or cause clogging and-shorten
the service |life of fishnets. To prevent 1such attachnent,of.life to
underwat er structures, it is common practice to coat the surfaces of the
structures with an antifouling coating. As a representative antifouling

coating heretofore - in use, thermrsreuImia icoriving antifouling coating
conprising a fornulation of a rosin and a vinyl or alkyd resin which is
i nsol ubl e in seawater. However, since a coating of this type rel eases an
antifoul ant ingredient together WIEGHNREALr 8SERDI nto t he seawater, a

| ong-term-stable ?ﬂé rﬁtoéﬁér{‘@ 1‘?Ne‘?ﬁ:tlonc%Q@.Qﬁ:egetgxfr?%ﬁafeti&q% nr%?rf%()\ﬁgé]get al

since the |nsolub esin remaining in the coatin
structure, ¢PRPriphRgng Bakainecatainiast agéyl@ﬁarepantucm arI y when it is .
applied to ships, the resistance between the seawater and the .coated

surface is increased to sl ow down tQ§?§§§ﬁ9 gﬁﬁehlps: In recent years, in
vi ew of the |ong- tern}antlfoullng ot her advant ages, -
hydrol.yzable antiStipsngf teléngsandiavthéeeandéivated vtdatyussd, oras: one
been' dovel SBoEitEl §ERRpLEL R £t e T BB S SR A BB RS %5 oup
and a nonobBetszelbs gandadeope waieh drdsinfaye wisthnen &if fitcdentanpemettiods f or
produci ng .tde g8y gwanea&eueeea ‘ﬂaea@é queeuteas {ASsh RS Y ARRl e%pa&agf iled
by t he. ese I ca La, anese*. Kokai ' Publ 1 catii"on
Sho- 62- 101&%{' %*58?3 rﬁk% ervs_ce llfe "of fgshne ts. To prevent such
attachment of life to underwater structures, it is common
. practice to coat the surfaces of the structures with an
-antifouling coating. As a representative antifouling coating
heretofore in use, there is a matrix type ani:ifduling coating
"co_inprising a formulation of a rosin and a vinyl or alkyd resin
which is insoluble in seawater. However, since a coating of
this type releases an antifoulant ingredient together with the
rosin into the seawater, a long-term stable antifouling effect
cannot be ekpected and, moreover, -since the insoluble resin
femaining in the coating film forms a skeletal structure, the
coating has the disadvantage that particularly when it is
applied to ships, the resistance between the seawater“and the .
© coated surface is increased to slow down the speed of Shlps.

In recent years, in view of the long*term antlfoullng
effect and other advantages, hydrolyzable antifouling coatlngs |
have been utilized w1dely and, as one variation, a coatlng
comprlslng a metal- contalnlng resin composition has been
_'developed Metal contalnlng resins in which a. pendant ac1d1c
group and a monocbasic organic ac1d form a salt with a metal atom ,
and methods for produc1ng the resins have been descrlbed in the'

: patentappllcatlonsflladbythepresentappllcant Lntenaila
7‘Japanese Kokai Publication Sho-62-101653, Japanese Kokai
Publication Sho-63~128008, Japanese Kokai Publication Sho-



' Publi cation Sho-63-128008, Japanese Kokai Publication Srafukgoaary 2004
2 63--128084 and Japanese Kokai Publication Hei ~08-73536. When "a resin of
this kind is used in an antifouling coating, the resin is gradually

hydrol yzed in seawater to release the anti foulant nmetal ion and, at the
same time, the resin itself is solubilized.. . and eluted but to exhibit a
sel f-polishing effect. DISCLOSURE OF THE I NVENTION It is an object of the
present. invention to provide, a high-said antifouling coating having
excellent antifouling performance and coating filmcharacteristics and
meeting not only ecological needs but also the need for conservation of

resour ces. |68-&28®8f4ubh|aBUaPBhé%b Kbktahepulamaétszant HeDL@éiL\?l?sg@ When
antifouling coatlnggy Vlan&ﬁfg 4ﬁ}ant|fou£ Eg E f or mance and coating
film characfer73th Pt Pl gh &t aekifeulipgraatinge thegsesin

i nvention r ébagesduably HydMlmﬁam stawateedio redeaseathe faiti fouTasti ng
whi ch conpr r h t i ligc. resin
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fol | oW ng féﬂﬁuﬁéuFfﬁ qyt|tq q%hihsﬁgawa@@ﬁnRQ@%ShuﬂvﬂaﬁﬁeotJepresents a -
group of the fornmula: -0---C Y I1 represents 0 or 1; Y represents a

hydrocar bon group; M repre a netal: mre resents an integer equal to
[ (the ...val ence nunber iﬁgﬁﬁxﬁﬁmgi OFp T, ﬁ@bﬂgggﬁﬂ organic acid 25 .
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. performance and coatlng film characteristics and meeting not.
-only ecologlcal needs but also the need for conservation of
resources. _ .

It is -a further object of the invention to provide an
antifouling coating having long-term antifouling'performance
and coating film characterlstlcs, partlcularly hlgh crack
resistance. ’ )

The present invention relates, in a first aspéct of
thereof to-an antifouling coating

which comprises a varnish comprised of ametal-containing -

-ac:ylicresinhaving,jjlasidechainthereéf,atleastonegToup
represented by the followiﬁg formula (1}:

0
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(0—C—0—M—(@A)y, (1

~wheréin-k‘repre3ents a group of the fbrmuléf

Q=0

 ﬁ‘répresents 0 or 1; Y represents a hydfocarbon group; M
represents a metal; m represents an integér.equal to [(the
.. valence number of metal M)~1}; A represents an organic acid

—



and said antifouling coating having a volatile organic g@ﬁp‘%&q} ZOH@C)
content of not nore than 400 g/L. The present invention relates, in

second aspect thereof, to an antifouling coating, which conprises a

met al - cont ai ni ng acryl ic resin having, in a side chain thereof, at |east
one group represented by the followng fornula (1): 011 n - C- OM(AmMm
.wherein X-represents a group of the fornmula: 0 11 o CGY (1) n represents
0 or 1;.Y represents a hydrocarbon group; M represents a netal; m
represents an integer equal to [(the val®nce number of netal M 1]; A
represents an organic acid residue derived froma nonobasic acid, .with 5

to 100 nole r/eﬁfduéaa@lrﬁfegia&kema&%m%agﬂe &%i ved froma nonobasic acid
bei ng the residue of, a c d erein the nmonobasic acid has

or.gani C_aci Me .
a diterpenoid hyd?faoléjaP’BB% Sl'é&‘éﬂ Vali8n? Ry odti L nbrasdiion pfsepocisRe GlagHE
| NVENTI ON TH& piedgbht? iandeat Vbsrdss tyont d2S€r pedot modet ahbn Thecdreif oul i ng
coating accordi ngardd t&ed f bheifaspeet @atile nd thoﬂzdle%lileVQJx@ahhg

organic Congﬁﬁ%ggggcﬁocqoggggén@fof ast r%)]_[ee it Ql%i246 L. When the VOC

val ue exceeds urmed in the concept of
a high-solid. coé’frien@rﬁﬁﬁ“t f’rrﬁrrﬁnééelloﬁ? espoﬂﬁlt ¢ Fecondwasprat dhereot,
adver se 25 Febenaayt0didgi oddtuiences. The preferred VOC value is not nore

than 350 gfL. Th@ll@ﬂt 4:&9@4_11'5@9 solaétmc,%%gmma dahhe I:ééﬁ% BRARGL of the

| n Ccr IC resin varn
Inventlon Corrp“ e cl?alntghereo aar]: Peast yone group represented by the

following formula (1):

O

— X C— 0O—M—(A) - ON

-wherein X represents a group of the formula:

0
Il

—0—C—Y—

. represents 0 or 1; Y represents a hydrocarbon group; M
represents a metal; i represents an integer equal to [{the
valence number of metal M)-1]; A represents an organic acid
residue derived from a monobasic acid,

.with 5 to 100 mole % of said organic acid residue derived
-from a monobasic.acid being the residue of a cyclic organic acid
'whereln the monobasic¢ acid has a diterpenoid hydrocarbon
skeleton or a salt thereof ' o |

DISCLOSURE OF THE INVENTION
The present 1nvent10n ‘is now descrlbed in detall
_ ‘I‘he antlfoullng coatlng accordlng to the first aspect of
~the J.nventlon ‘has a volatlle organic. compound {VOC) content of
not’ more than 400 g/L. When the VOC value exceeds 400 g/L, the
coating may not be subsumed in. the concept of a high-solid
coating and, from ecelogical points of view, may exert adverse



In the first aspect of the invention, in order that the os\&priayeo®f the
antifouling coating may be controlled down to 400 g/L or less, it is
necessary to use, as said netal -containirig acrylic resin varnlsh, one
having a nonvol atile fraction of not |ess than 40 weight $ and a viscosity
at 25 9C of not nore than 18 poises. Wen the nonvolatile fraction is |ess
than 40 weight % a. high-solid coating cannot be obtained. -Wen the
nonvol atile fraction is not |ess than 404wei ght % and, at the sane tineg,
the viscosity at 25t exceeds |8 poises, handlability and workability are
poor and the viscosity is so high as to necessitate dilution with an

organi c sol !ﬁﬂluéﬂcéﬁepall‘hél@ﬂffer&réd froul vapué osd inka: inarfeathah%@di Q_T’/Iﬂe a

hi gh-solid t t I t '
Contalni ng acryl | £07 G RPN chac ap rEcefatia &F chs BiBatcagheel 4§ (he

above for'rrutlae(il)lventaosr demphisast hemebil~cdhtaimt ab- eentydiici ngsder yl i c
resin.can bg, fﬂ@a produced by any of the follow ng nethods. Thus, there
can be' nentioned (1) - the :nmethod which conprises polynerizing an .
unsat ur at ed or ganf® th‘&|fdrrﬁ¥n@ﬁ@ﬁcéndfahhﬁdmv¢@iﬁa¢nunsratqmaeled:haindz’rm and

ei ther -. reacocrkgam@orfeﬁuétaml@&ﬁyiﬁg J ih Mol ee@éﬁér&P {itﬁt&t},ﬁ -a
(0]

nonobasi ¢ (g cting, said acrylic resin wfh a petal
nonobasi ¢ a§¢ gt{rr[' ;eﬁﬁe Tetfide W%&Hﬁ%%reesm%mteéaeppﬁ@wng
unsat.ur at edaorglanc cre@mrdvannoahr cmet hazingta@honvolpaind frdceisan®bast C.
acid or rea S ganic _ aci met al | aI t of
a nmonobasi Cf%%%‘g;rf"a'h 4% ﬁfe!ﬂ %1 ite t%glfggﬁllgynagn%?a? %%rﬂ% |
unsat ur at edl8 embPes - V\nm’ilﬁﬂarfd’tméronmaﬁtjr e‘cbarm:rmmmslmmstldmadeon of
the rate ofywdighedctd o - s th r&mﬁj Cafidt B %lbt%firlec?ndWhteli’le t¥1:<j=.e' d
i

of the resultin rre Q -contajning acrylic resin, rst-nentlone

net hod. (1) a&ﬁﬁa‘r‘?‘kr’r’?gn’é?l"r leﬁﬁs‘é‘f‘ﬁ?a‘i%d"%‘ﬂh‘hr%@éﬁd @nélke  and
anot her . Unsedme a‘md AhdebsdaEY t ¥Q42 5 oanaimidd Qa&{ﬁ@é@ ﬁﬁna%ﬂ 'l(itryes' n

?rggogatsrgra%:ﬂﬁgq%érﬂgaér% Bfaacré{aé(go%gé% '\éﬁresﬁc‘&f’fﬁel %bﬁé% asi gorret al
sal t necessitate dilution with an organlc solvent in preparing an
' antifouling coating to fail to prov:.de a high~solid coating.
The metal-containing acrylic resin in said metal-
c'ontaining acrylic resin varnish has at least one group
represented by the above formula (1) in a side chain thereof.
The metal-containing acrylic resin can be easily produced by
any of the following methods. Thus, there can 'be mentioned (1)
the method which comprises polym'erizing an unsaturated organic
acid monomer and an additional unsaturated monomer and either
' reacting the resulting acrylic resin with a metal compound and
a monoba31c acid or reactlng said acrylic resin w1th a metal
salt of a monobasic acid or {2} the method which comprises either
reacting an unsaturated organlc acid monomer with a metal 7
compound and a monobasic acid or reactlng an unsaturated organic
acid monomer with a metal 'salt of a monoba51c acid and
polymer1z1ng the resultlng metal- contalnlng unsaturated
_ ‘monomner with another unsaturated monomer. In conSJ.derat;Lon of
the rate of 1ntroduct10n of said monobasic acid. metal salt and
‘the yleld of the resulting metal- contalnlng acrylic resin, the
first-mentioned method (1) comprising polymerizing an
- unsaturated organic acid -monomer and another unsaturated



I's preferred. The netal-containing acrylic resin can al sg; Pﬁorﬁé@%@@d
,,, by the nethod disclosed in Japanese Kokai Publication 63-12. 8008

whi ch conprises using, as said netal conpound, anetal -salt of a

| ow--boiling organic basic acid boiling at a -tenperature bel ow the boiling
poi nt of said nonobasic acid by not |ess than 20 C and between. 100 t and
240 CC and reacting' said netal salt of a | owboiling organic basic acid,
said acrylic resin and said nonobasic acgd together under heating wth
said | owboiling organic basic acid being renoved fromthe system
Referring to the above formla (1), Yis not particularly restricted as

f It | dug . of
{he adduct BPRg 3ERERaRagEodR BBE\ TR, FaGiE¥aHY £1eREr LOSERRETNRLR,
mal ei ¢ aci dactré’ld-ﬁ: ey W] 2omgdiale ccamq:lmd)rﬂmbra Imehasictacidase of

the netal - . genldiiMigGader ubirg1iEesbB iA0KEEAPANEbAGLESIR Fcld mefQit &hpi-ng
said .Y can ke _introduced by adding said dibasic acid to an unsaturate

nonobasi ¢ acid ‘kyl - ester .and copol ynerizing the sanme to give a
resin or.by causi rrgesméﬂalii-bantaian‘.hg‘ dorpripriesein card'ar_tisagbér;ﬂ@bl&&&ea of .
t he r.esin. af. reaf Ler t r gani oner ment.j.oned
above’ :i ncFnggzl N ett‘ﬁod -&E%&ng)%%# ]’% %%ﬁoar%%ast%ogge ca u%ho for
exanple unsé@uﬂéﬁ@@8mwﬁ§pélp§éﬁ@§ lsmﬂnqags(mxcﬂz;ue&adwmpomda metal

unsat ur at edgsgii Bagiec aadersb@'idlﬁ'é;f bedfalc eH8s dhel %&Ilm?q—h: as malefic

acidinclusive of its al k stérs and I taconic aci d inclusive of
its nonoal k%fa“@?F@lt relr;rﬁgg? é}%ﬁ?m Lipg ddditc ofcsaifymepebaskgl acid by
(estte[] ;dl balsngt aeisd. tﬁdﬂUEDS"Cd&bl@hbet%egl mo@rwxé&;&mtoh;c and J_Eeac%u% |

met h) acry | c [ OX acr e alic
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addltlonal unsat ur at ed nonomer, ere can
system. .

Referrlng to the above formula (1) r Y is not partlcularly
restrlcted as far as it is a hydrocarbon group and may for example
be the residue of _the adduct of a dibasic acid, such as phthalic
écid, succinic acid and maleic acid, to an unsaturated oréanic
acidmonomer. Thus, inthe case of themetal-containingacrylic
resin cérresponding to n = 1, X containing said Y can be’
introduced by adding said dibasic acid to an unsaturated

"monobasic acid hydroxyalkyl- estef and copolymerizing the same .
‘to give a resin or by causing said dibasic acid to be present
- .during production of the resin or ‘thereafter.
' The unsaturated organic- acid monomer mentioned above
- includes those compounds having at 'l-east'one carboxyl group,
for example unsaturated monobasic acids such .as (meth)acrylic
' -acid;. unsaturated dibasic acids and monoalkyl esters -théreof,
‘such-as maleic acid inclusive of its monoalkyl esters and
‘itaconic acid inclusive of its monoalkyl esters; unsaturated
- :monobasic: ‘a.'cidhyd‘rOxyalkyl ester- dibasic acid .adducts, such
- as 2 hydroxyethyl (meth)acrylate—malelc acid adduct, 2-
- hydroxyethyl {meth) acrylate-phthalic acid adduct, and 2-—'
hydroxyethyl_ (meth) acrylate succinic acid adduct. In thlS
speci'fi_catioh, t.he term (meth)acrylic acid is usec_i to me‘an



mentioned various esters of (methjacrylic acid, e.g. alkgrebruary 2004
(nmeth)acrylates, the ester noieties of which contain 1 to 20 carbon atons,
such as nethyl (neth)acrylate, ethyl (neth) acrylate, i-propyl -(neth)
acrylate, n-butyl {meth)acrylate, i-butyl (nmeth)acrylate, t-butyl (neth)
acrylate; 2-ethylhexyl (nmeth) acrylate, lauryl (nmeth) acrylate and stearyl
.(meth) acrylate; hydroxy-containing alkyl (neth)acrylates, the ester

noi eties of which contain 1-20 carbon atgns, such as 2-hydroxypropyl
(meth)arylate and 2- . hydroxyethyl (neth)acryl-ate; cyclic hydrocarbon
esters of (meth)acrylic acid, such as phenyl (‘neth) acryl ate and - cycl ohexyl

(et h)acrylﬁhgchggl&ablfyh@ Fg%éﬁﬁ) c i sy a J(po ye yIic acid, such

as pol yet hyl ene gl ycol _nono acrylate an ene egcoI nono

(meth): acryl ate @St Baddgagedsienado Wrtuiattle@nmmlom%:r éirli@é?eofcam e 10;

C1 ﬁ ~al Foﬁéﬁtkhheﬁnﬁh&h@?rsWe%t@r@tdf {n{emt )PWM@@&% 'y ra;v.t qgﬂjpoulnds
such-as styren styrene ate n onate, "Vviny
benzoate, viHy EP@)PE&A’@‘%&&’ tﬁ&cﬁ\# ﬁyf“PHa leés?grghbgh g‘ﬁ’r’é bdiql:2Gnd
di esters of cavhent ataned dukhsias acitdy]l Jeeithdaorileite,acitthydi esters and

i taconi-c aC'(ﬂegh?éfc atg t;h ?&i: ﬁl%%ﬁ)%%%q(l%%teer% %f tgf( nmet h) acrylic

acid, the ester nnle i es are StpS EWining 1 to 8
carbon at omfmethbasryleterah U&Hlalimgﬂth)@pwégt@onttamtm@ 1 to. 6 carbon

?t Otrrf]) The Pﬁt@tﬁ!éééy&ﬁ%@'fQGet‘h ts (ﬁl@gh%h'%xﬂla(t@}?t I(l)a%t%%i |ate| tet hyl
e acr a r e an i ohex ne acr atl e.
et L pacr Y B8} agRiibke A Srearyin MRS LRl S reate: SVdratvonkata ning
u Psa’t ur at edakpd nﬂr@ttrﬂeqcrsebﬂeﬁ;) \teleye Hiteti med etlieRco £ whiidhcan €IS ONn
of two .or. e T ct |ncnt|tt|n

B4 Fo8RGLERs BECACEY LCrk BN BRORLY il 88 ate and 2~

zaet al - cont ali I'C re
obt ai-nabl e lbydroqsﬁeyhrmll imnghiap@yanmu uﬂalt:édcohgalmpcaarbpn esitemsr of

\éVISthl Ea' d p:g@sﬁ) b!&ﬁ?ih!&ahéﬁld”o@ﬁ@ﬁr agr Fhef@@' gmetl’:fﬁ aéf"&gil%ﬂt% \éﬁﬁue of 80
KOH/ S, ruar ycyc?ohexy? %metiq?acrylcgite, pol}e(a%(]:clyle\r/lg ng;lycol gss?:etrsangO o
~(meth) acrylic acid, such as polyethylene glycol _
mono (meth) acrylate and polyethylene glycol mono (meth) acrylate
with a degree of polymerization in the range of 2 to 10; Cia
.alkoxyalkyl-(meth) acrylate; etc.; (meth)acrylamide; v1nyl
Ccompounds such as styrene, a—methylstyrene, vinyl acetate,
vinyl propionate, wvinyl benzoate, vinyltoluene and
acrylonltrlle, esters of- crotonlc a01d, and diesters of
.unsaturated dJ_ba51c acids, such as malelc acid diesters and
- itaconic acid diesters. Of the above-mentioned esters of
'A(meth)acrylic acid, the ester moieties are prefei‘ably alkyl
- groups -containing 1 to 8 carbon atoms, more preferably an alkyl
: '_groups containing 1 to 6 carbon atoms. The preferred specific
compounds are methyl (meth) acrylate, ethyl {(meth) acrylate,
-_.butyl (meth) acrylate and cyclohexyl (meth)acrylate
. The abovewmentloned unsaturated organic acid monomers
_ ' and other unsaturated monomers may respectively be used alone
R ‘or.in a combination of two or more species.
_ The acrylic resin constituting said metal——contalnlng
_'-'.-acryllc re51n, that is to say the acrylic resin obtainable by .
B 5polymerlzlng saild unsaturated organic acid monomer with said
' other unsaturated monomer preferably has an acid value of 80



the amount of netal salt to be attached to the side. chagrdsiuarfoppgased to
detract fromantifouling activity in certain cases. |If it exceeds 300 ny
KOH g, the elution rate is so high that no long-termantifouling effect
maybe expected and, in addition, the viscosity of the resulting :

met al - cont ai ni ng acryllc resin varnish will be increased too nuch to give
a high-solid coating. Mre preferred acid value range is.-100 to 250 ng
KOH g:. The glass transition tenperature-of the acrylic resin constituting
said netal -containing acrylic resin is preferably not higher than 5 I1C |If
it is over 5 tC the viscosity of the resulting nmetal-containing acrylic

resin varni g ¥phlmhois! CAEEEL TN ot R0 Y01 B i @S0l d dh AR AU | N0
A ReOBCTHY gk
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derivative accounts for not | ess_ than, 60 weight % pref erag | ess

than 80 wei ght g. ﬁng%aﬁﬁeFEF%ﬁWlﬁBt t?@@%’faFH’éﬁ 96 thei @ﬁFY@G—CoFeﬁH@
total .- wei gifhtm@f:1Bﬁtﬂngrmwm&tad—ebgaah.ﬁlﬁgla:bﬂ‘ﬂ[mﬂés&ﬂchs)bﬂélferably

tur at ed Th | d nent b t
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metal -cht@usublbsngrmeaalsthtdeslnbasi:cyﬂxét:areaanbmnaneshawdl&ebal salts
of said.l O%r?&éégéd%&é‘&h%hb%'&l@&' Jfi ngﬁﬂgﬁﬂlet ﬁoulﬁﬁtf%dﬁ
conpounds may be_ used singly or_Tn-a conbination nore s eC| es .

The netal s crriaiy hﬁ?’éﬁ“@%ﬁ’pomc@?? BPEE A ‘ZEBUJ-'P aFnd the above

glass transition temperature are des:.gn parameter values and
can be calculated from the monomer compos:.tlon
The kinds and formulating amounts of said unsaturated
- organic acid monomer and the above other unsaturated monomer
can be so chosen that the acid value and- glass transition
temperature of the acrylic resin resulting from the monomers
will fall within the above-defined respective ranges. In
regard to said unsaturated organic acid .monomer and cother
unsaturated iudnome’r,_ it is preferable to use acrylic acid or
~its derivative as a pﬁedom-inant component. The predominant
‘ ‘co‘mp'oneht mentioned above neans that acrylic acid or its
" derlvatlve accounts for not less than 60 weight %, preferably
not less than 80 weight %, more preferably not less than 90
- welght %, of the total weight of said unsaturated organlc ac;1d
monomer and other unsaturated monomer.

'_ The metal compound mentioned above is not partlcularly
: .-.r'_e_stir:.cted but rlnclud'es metal oxides, metal hydrox:.des_,_ metal
Cthrides, metal -s.ulfi'des, basic metal carbonates and metal
: 3salt_s of said low-boiling organic basic -acids, among others..

These metal compounds may be used singly or in a combination
of two or more species. The metals 6f said metal compounds Can



be selected fromanong the el enents belonging to the gr oScppdaryb8odA 8
and 1B to 7B of the periodic table of the elenents. Particul arrYy preferred
are divalent nmetals, with copper and zin¢ being nore preferred. The netal
is preferably contai ned in aproportion of 0. 3 fo0-20 weight % based on the
nonvol ati.le matter of said acry~ic resin. At- an anount below 0. 3 wei ght
% the hydrolysis of -the netal salt noiety in the resin -results only in
a very slowrate of elution. At an anougt over 20 wei ght the rate of
elution isundesitablytoo.high. Thus,, both extrenes are unfavor'able.

More preferred range is 0.5 to"15 weight ' The nonobasic acid rrentj - pned

b i ' t
o o hbl b BEChaPRLEag MG arfPRPRAR. &1 8kl &I Lot BLYC e Sups
KOH g.. I'f the 7aei8 @aduéBu 50208 of Wernpwrodix g‘arblea ¢ dthesdlahents .
-antifouli ngarﬁ@@huagwabr@%r%doa&@ R8¢a 185l aktad st heridd ¢4 \ﬁlé{fe cﬁ%l ess

t han: 200 g t he nonobasic acid is-not particul arly res

from the stéﬁﬁﬁogﬁﬂngf WPERy PEEERLERCf oul ing ef fect and crack resistance,
it is preférred tvheseealuropasiferabtyCtont H1Gadiin &Cpﬁop-orﬂﬁlﬁﬁ”@Pf@'ﬁ

| t b ] tricted
but my 1 or oA o T RASRE S R Rt RRe Rakkef oP adif ervic e
napht'heni ¢ ragit. FEtareamouat bedow Ac3 deeigghdh %asthellmydto}:ysmsmﬁaﬂiéls
and. sal ts thergefsfe yafsy &ﬁdthé fleeélrﬂ g‘lé%lﬂ%s &319 Qf déeilg

parti cul arlz restrjcted-but include nonobasi c, aci havi n erpen0| d
hydr 6car bon®E et eR - . dHoAd %‘f‘%‘é‘ﬂ% OvRL 2fcdeight %oﬁb&ﬁa‘ée Qf}éﬂélt‘elm

be- nenti oneﬂs mmzmsom\ﬂdagh@ghablmw,ebothl Rt PBRes | SPUIRARR-WN1e .
| abdane skel et on

on, a for exa ka Zgletlc cid, neoabletlc aci d,
dehydr oabi € PES R 8 eﬁ§8 o§PRHGt &4 ebPcidi WeLgatuderic acid, pinaric
acid,” isopimari quae anmoba&vl.coplcrtnlrmen’e.mdeddaé)dve)[ilsnprefeﬁabdy a bulky

sandar acoPlfBbGaattlaad Sy A BeiATRIULNES Gor SRLAI £y RLLL élyaaq{ ogfjat ed

abietic acid, 1lelr salts_are preferre equate
hydrol yz' adM.I@H d%l?% AfiRdfradig nodr Rergnthapul PARe FEQEE(g - hlrgfht'é!eack

r'e'sistancecdd ddiie Ak a00afly KOH/g or larger, a high-solid antifouling
‘ coatiﬁg may not be obtained. As far as the acid value is less
' than 200 mg KOH/g, the monobasic acid is not particularly
restricted but from the standpoint of long-term antifouling
effect and crack resistance, it is preférred to use a monobasic
-cyéli,c organic acid. The monobasic cyclic organic acid
rentioned just above is not particularlyrest'ricted but may fo.r
- example be one having a cycloalkyl moiety, such as naphthenic
acid. Furthermore, resin acids such as tricyclic resin acids
-and .salts thereof are preferred. The tricyclié resin acids are
not particularly restricted but include monobasic acids having
aditerpenoid hydr'oca'rbon‘skel_eton,-émdng_ others. As specific .’
compounds, there ¢an be mentioned compounds having an abietane p
pimarane, isopimarane or labdane skeleton, such as, for example,
dabietic acid, neoabietic acid, dehydroabletlc acid,
"hydrogenated abietic acid, palustric a01d, pimaric acid,
'1soplma_rlc acid, levopimaric acid, dextroplmarlc acid,
-'san(jarac'épim'aric acid and so forth. Among these, abietic acid,
-hydrogenatéd abietic acid, and their salts are preferred in view _
of the adequate hydroly:iability and consequent long-term -
_antifoui‘ing effect, high“ crack ré'sistance of ti{é obtained "



25 February 2004 9 coating film and availability.. The;gpﬂgp@§y90@yclic
organi c acid need not have been -highly purified but, for exanple, pine
resin, pine resin acid .or the like can be enployed. -As specific

exanpl es' rosins,- -hydrogenated rosins, -partialrosins, disproportionated
rosins, :etc. canbe pentioned. The rosins nmentioned.above include gum
Eosin, wood rosin, tall oil rosin, and so forth. The -rosins, hydr ogenat ed
rosins, partial rosins and dlsproportlonated rosi ns are -inexpensive,
readily available, easy. to work with, and desirable in terms of |ong- term
antifouling effect. The above nDnobasic acid can be used singly or in a

conbi nati on-Qf+§1g Qilﬁprgnglggﬁigggllgggs . The netal salt of said
nonobasi ¢ acid exa prepared. by reacting said metal conpound

with said rmnobasarllée %@Fﬂbﬁﬁl‘édﬁ%&ﬁ%éc qRgantacerdd reedphrebubevenbeensai d
met al -.cont ah gAYy PeryEised s f@&nehampaér | BnéUte Hin | Hﬁd‘é‘%ﬁ?tabﬁﬁ but

t he heatln It on_and, ot her. pro es are preferably carried out at
t enper at ur e2F W?f’hg G488 oM OEIPP?“SHQ’TC{ nﬁﬁﬁqﬁ@& %54 EQFL0SThe
rati o of sahlyldmebated msiidlsu@ahmabmlsuns,-dmpmpﬁ@rtmnatecﬂlﬂds'ﬁgld he

met al - cont aéf‘é“‘?cé}&’?é' hEnt 88084 . t Mile ¥ogihQ ﬁ%ﬂti@ﬁe&%ﬁ@ dé csld‘deor%?nar ed.

by pol yneri zi ng sai unsat uraf ed ‘organi ¢_acid nonone

unsat ur at ech%thEWOOdl@ﬁir%f deddl pid. vpsin, tarduam terth 0. thwrwengm on a
nonvol-at il en cﬂﬁé@én@@édsroéinéhepéﬂtﬂ&liai:d)@ﬂné ahh@ @isﬂaf‘@p@?@!@nﬁ%@ﬁbas' c
acid i's less_than the .abgve ra@% Q er-np # f ar net . ester. %gdlng
may take plBRRMED SRR ISH éa§ Fir‘r Vi 8EdY %9 %r%‘a’ q Herk pif

above rangeand desiedlelle iw temmensfir brg-ténarsasefonl thijeeffany . be
expected So Whal Hhe MSEL ifbiSas HOLONI UL he WAL EBRLEY! &y STLdATE! 0

(2) for producing contai ning acrylic 1esi Bt ®of the
acrylic reﬁwbmaﬁl%mﬁlfé‘ﬂq)l‘érmlﬁ%rd E@%elﬁﬁmeﬁhe total weight of the

unsat ur at ed Or ganie &t IMBAYEES £ ik PEBALDYRI A HE 2 S FMY Ryample be
prepared by reactlng said metal compound with said monobasic
- acid in advance. ' A
The reaction for production of said metal—contalnlng
acryl].c resin can be carried out by the known method but the
heating, agitation and other procedures are preferably carrled
out at temperatures below the decomposition temperature of the
metal salt. The ratio of said monobasic acid to the acrylic
resin for constituting the metal-containing acrylic resin, that
is to say the acrylic resin preépared by polyﬁerizinq said
unsaturated organic acid monomer and other unsaturated mononer,
'iSpreferablyO.Qll.lthrough1,2/0J3byweight(nianonvolatile
mater basis. If the formulating ratio of the above monobasic
- atid is less than the above range, an inter-molecular metal
-este.l; bonding may take place to induce an increase in viscos ity
or gelation. If the above range is exceeded, no commensurate
-increase in effect may be expected so that the practice is
» 'uneconomlcal ' '
Wlth regard to said method (2} for produc1ng the
3 -I;l"etal -containing acrylic resin, the weight of the acrylic resin
.on a nonvolatile matter basis means the total weight of the
unsaturatedorganlcac1dmonomerandotherunsaturatedmmnomera
The metal- contalnlng ‘acrylic resin preferably has an



The. nmetal -containing acrylic resin preferably has an 25 Jsgky gﬁp4 10
average degree of polynerization in the range of 20 to 60. VMen

pol yneri zation degree is less than 20,the filmformng properties are
insufficient so that cracks a nd peeling may take, "~ place in certain

i nstances. Wen it exceeds 60, the varnish is-increased in viscosity so
that no high-solid antifouling coating.can be obtained at tines.

The- aver age degree of pol ynerization nment.i oned above can be found fromthe
pol ystyrene-equi val ent number average 9 ecul ar wei ght val ue determi ned by
gel permeation chromatography with reference to the degree of

pol yneri zation -of polystyrene. To the netal -containing acrylic resin can

be added t B@erage degirensdf aodiymierdgaticdnintheotangeant 2000t H0t. t Whprovi de

an ant i f oulpg ﬁ&?ﬁ;ﬁé&zﬂ‘i&nadﬁéﬁf@'ié‘glggétmgﬂlfo @Qf_%fgﬂ g‘&rﬁéB‘é‘ct of

antifouli n%&?oatl havi ng selt I shi ng e Seco
the i-nvent R%rtaﬁ‘?%éfédnﬁ%“%ﬁlch‘?ﬁ"ﬁs& hﬁg %ﬁmkmgn@cmeelsmm@aa( take

net a. - - conpdiatidNdrnMettidin HEIHENRRE .NIwWhknl e@SkxeBEJS! BHP Eﬁet{?&fﬁ;ﬂglﬁe

formula (1); in. a i-de chain_ thereof which § | mole %o
or gani ¢ ac%ﬁ %%F%ﬁféecgelﬂ VEP 9% %n'gbaag 3&@1@01‘?‘\‘% #REi foul drga
cyclic: orgmahimlcﬁnﬁmquchbchmeIMage is 15 to 100 nole % and the

more. prefert ed PaPRvagaghherrdd obio hherthal fobifon PELEERLALG SaheSS

than. 5 mole % no reconC| |at|on ma vveen
anti foul i n§ epm daletyrang aeelvaleont meobe'senaggcl ic

or gani ¢ acm@addieraa: GRILQIE URAIhd et G dsy NI | Siask e &l nbef ore. The

aci d val ue sai,d nonobasi | i c_organi aC|d Is preferably 120 to 190
B T

ng KOH g. Ftaghap Ya?‘i’ég t geF@HFSI% @%fiesﬁseaeﬁm%w%maﬁeem di ng

..... to t hofi poditstyrednakes pl ace at a-suitable rate to insure a long-term

anti-fouling .effec o] c e- KOH g.
Anong t he m)nobafgﬁ)ctt(i)lr('e glvgl%i%g lac%sh%gwﬁ’dmﬁ %grﬁigé ll]se aphée aégedngh
conventional additives inclusive of an antlfoulant to provide '

an antifouling coating. This antlfoullng coating is a
hydrolyzable antifouling coating having self-polishing
propertles.. .

" The second aspect of the J.nventlon is dlrected te an
antifouling-coating comprlslng a metal-containing acrylic
resin having at least one group of the above formula (1) in a
side chain thereof in which 5 to 100.mole % of said organic -acid
residue derived from a monoba51c acid is the residue of a CYCllC
~organic acid. The preferred percentage is 15 to 100 mole % and '
‘rhe more preferred percentage is 25 to 100 mole $. If the
percentage is less than 5 mole %, no reconciliation may be made
between long_—term‘anti foul ing performance and crack resistance.

-As the monobasic cyclic drga_ni.c acid, there can be used the
‘_~,cbmpbunds nien‘_tion‘ed hereiri_before. The acid value of said

_ :Iric')lzlobasic cyclic organic acid is preferably 120 to 190 mg KOH/g.
: .Withi’n-this range, the hydrolys is of the acryliec resin according
- to the invention - ‘takes place at a .suitable rate to insure a
. long—term antifouling effect. More preferred acid value is 140
- to 185 mg KOH/g.

Bmong the monobasic organic acids which can be used in the
: eecond aspect of the invention, those other than said monobasic
i~ cyclic organic acids include organic acids containing 1 to 20

"carbon



second aspect of the invention, those other than said nQﬁﬂQ%ﬁ&£§ ﬁ%flic
organi c .acids include organic acids containing 1 to 20 carbon g ebruary
2004 11 atons, such as acetic acid, propionic acid, butyric acid, lauric
acid, stearic acid, linoleic acid, oleic acid, chloroacetic acid,

fluoroacetic acid, valeric acid and so forth.. For insuring a high degree
of antifouling activity; the acid value-of the acrylic resin constituting

said netal- -containing acrylic resin to be used in the second invention,
that is the acrylic resin obtained by pafynerizing said unsaturated
organi c acid monomer and other unsaturated mononmer, -is preferably in the

range of 100 to 250 ng. K OH g. -It is to be understoodthat In. the

second aspestionaf, sineh iagvané Do achg pBbPS6niEarsid, lBﬁt?Ei&"adﬁd Sﬁhﬁri‘éf yli C '

t t | | t. t ed .JThe t he
ot a1 - cont Sy SSeAIC Aeddln TinaRs Aeidaaldit Tritp GRLPEPRERRIEY
for use i naﬂld:séd@lwom md,namelle;rnalatmmdjrm efloptigani c aci ﬂ

h l,
ronorr 2 her RSk RO A PR oG SRRy i

met hod, of -producing the resin ¢ saine as ,
her ei nabov&CH§l WAy Uer odx &R ecIvid ich resddp mpnaipdartong tdmid mehalon, the

aver age de@bﬁtaqhm@ohwg&néai:bgmnotot Be A8kal 1R0ghHAaI é‘éB&n&CiﬂHaﬁti§%' n so
pr epar-ed |§%refler%&ey }Le-ran 20 to 10,00, particular

400. ‘Thi s FRAGe 1&n aﬁEY quirFEd r‘? dt&)ﬁétl??‘ﬂdéﬂe’él%ﬂaq“én%@l@mng
film-for nungapmrpdset:hq—zsgawm b.emdlmdryom@lﬂdnﬂ&héﬁhﬁs@hﬁ*dﬂd&ﬁon&'ﬁetbe
AOoVE et Ak RBYRLEDAY 36! hbCrbRRENoFAT B0 LBI9RY no! REHGANYCDL! 2RO

additives.inclfusive 0O an anti fou 've ™ an an grig atfng® This
anti f oul | ngeceRdergteed dhara lnhi}bﬁo$?@‘abdeam¢tmﬁ rth@ towenhgohavthe

sel f - pol i shlagsAIRit Rsh polRt G¥WEHSH 0§ DEc RRYINCES nBﬁ:%Ei@&lé‘:Pﬂ?(n

attrition ratg ;: the Coatl ng film one or nore other binder’resins
, ricte
addi ti on
The. raw materials for the metal-containing acrylic resin

hav1ng at least one group of formula (1} for use in the second
invention, namely said unsaturated organic acid monomer, other
'unsaturated monomer - and metal combound,- as well as the method
of producing the resin can all be the same as those (;lescribéd
hereinabove by way of example.

In the second aspect of the 1nventlon, the average degree of
Polymerization of the metal-containing acrylic resin so |
prepared is preferably in the range of 20 to 10,60, particularly
30 to 400. This range should be required in order to strike
a balance among film-forming properties, workability, and the
rate of elutién _ | |

To the above metal—contalnlng acrylic resin can be added-

A _the conventlonal addltlves inclusive of an antifoulant to give
an antifouling coating.: Thls antifouling coating is also a
hydrolyzable antlfoullng coatlng hav1ng self-polishing
_propertles

. | For adjusting the physical propertles and attrition rate

B _of the coatlng fllm, one or more other binder’ re51ns in addltlon
to said metal-containing acrylic resin can be formulated in the
antifouling coa?:i_ngs_ according to-the first and second aspects
of the invention. The formulating amount of such other binder
resin or resins is preferably within the range of [iuetai-



to said netal -containing acrylic resin can be-formlated, Qﬁyz 04
antifouling coatings according to the first and second aspects ?

i nvention. The fornul ati ng anount of such other binder resin or reS|ns S
preferably within the range of [netal - 25 February 2004 .12 containing
acrylic resin]/(other binder resin(s)] = 100/0 to 30/70 by weight on a
nonvol atile nmatter basis relative to the netal-containing organic resin.
|f the amount. of said other binder resyp-exceeds the above ratio, no
reconciliation may be obtained between [ong-term antifouling perfornmance
of the coating filmand-crack resistance thereof. As exanples of-said

ot her bi ndeg.op émgngr %eggﬁ%nreslﬂg?gb%ﬂ)%@ B*ih y‘%}sgs!nﬁeg Ll 8osa

pol yvi nyl ehe 'se oge

t er phenyl , 581’99vbﬂy‘l’eh@}é¥aﬁ%)a n@lﬂ@gﬂlatl(lrﬁem)té@rrybaseswbiz&éur,e ’poli;/lmeher

pol yol s, " al iﬁéﬂa&e&bﬁﬁalnﬂﬁb’/@% hiteeRSn POkY £Né na:hoﬁﬂtoc!;fdﬁald%éﬁ&?“e
ol | \AB.XGS e I OSI NS

trol at um aL I n, rosins, hydrogenat
napht | heni ¢ QHQ eraﬁ%ﬂ%tet’ip%t‘#%éz%ﬁﬁ Hvﬁa]F%fﬁ%oné}%Ffe§8pf§-lllaﬁéP@omaYd¥1©ng
ot hers. |n bheafhedt batpeeh dbnbhaewnw@hbuﬁhuﬂﬂthpeﬂfdtmaﬁ&éﬂbﬁﬂﬂﬂéi '
antlfoullng ne al er_bin er S|n
preferably agggihg%ﬂggaoﬁggémkﬁ]e%% cde tﬁ {:e% SOI JEx cFab‘thluer
bi nder cont@bherabinf¢enresinss Eh@ﬁ@g@a@egﬁegaﬂtqmﬂqﬂNﬂhkunnnHt@$ _

preferabl y patatipis, tfiamy(vm 0 ethklr)i,t DR pRAerd Naiaald)d
btalned he“Second aspect of t he

tifoul It
?Evlan'?:Jolnn ﬁl%iﬂg?ﬁ%@ﬁ%?na ?és‘?%rli’]ée'ﬁﬁ% ety iyl agelatelt @tk can

be Jud|C|ousmgthsabeyleﬁeapemyﬂemg,tpd&b@tb@ke@ﬂﬂgmu%e dikda-edildd,oul i ng

he. f t th t d
rera | conta b RRCEE ST IS, MaPRtyinRE il PHEr s ot ot i in vaes.

conventHmu@etwml&GMManllguadtpazefflp»gmeﬁupssohwdmqumtm&h&msmﬁﬁt|ves
' The anti f oAl siEnBRDET 2884, agﬁaefhEE&UQ‘éid%a%haual%%&%t %lé*t%tla%%ﬁsts for

exa Ie i nor.gani ¢c_conpounds, netal -containi n
P lslgereof.r arrmpong others.

In the first aspect of the invention, in which a
-high-solid antifouling coating can be easily obtained, said
-other binder resin is preferably a sc_;lvexit—fi:ee one with 100
weight % solids. When said other binder contains a solvent,

its average degree of polymerization is preferably not more than
~60. TIf it exceeds 60, a high-solid antifouling coating may not
be obtained. . | '

In the second aspect of the invention, said other blnder
.-]‘.‘68111 is not part:.cularly restricted but can be jud1c1ously
selected according to the intended use.

~ In the antlfoullng coating accordlng to the first and

-‘”--second aspects of the. invention, said metal —containing acryllc
‘résin varnish may be formulated with the conventional
) antl.foulant plasticizer, pigment, solvent and other addltlves.
"The antifoulant mentioned above includes various known

sul?stances, for example inorganic compounds, metal-containing
-organic co’mpounds' and metal-free organAicr. compounds, and there
can be mentioned such specific compounds as copper suboxide,
'mandaneseethylenebisdithiocarbamate,zincdimethylcarbamate,
"-2:—me1ihy1.thio—4—t—b_utylamirid—~6—cyclopropylamino—s—'triazine,
2,4,6-tetrachloroisophthalonirile, N,N- B



-organi c conmpounds and- netal -free organi c. conmpounds, addigL € o0pfan be
menti oned such specific conpounds as copper suboxide, nanganes

et hyl enebi sdi t hi ocarbamat e, zi nc di met hyl car bamat e,

. 2-met hyl t hi o- 4-t-butyl am no--6-cycl opropyl am no-s-tri azi ne,
2,4,6-tetrachl oroi sophthalonirile, N N 25 February 2004 13
d|nethyldlchlorophenylurea zinc ethyl enebisdithiocarbamate,

.copper.rhodanate, 4, 5-dichloro-2-n-octy4--.3 (2H) --isothiazolone,
N—(fIuorodichloronethylthlo)phthal|n1de N, N -di net hyl --N - -
phenyl - (N-f1 uorodi chl or onet hyl t hj o. )sulfanide 2- pyridinethiol--I|-oxide

| hyl i.h d ul.fide, .2, :
o e e ot GimePRREh SR bropRLRYIATEL LY M A Sheb) bultni Bonchamaten,)
pyri di ne, 3C¢@merzhoqanﬂ§ﬂ¢ﬁu§+dcehbanaté-ndocbybﬁéﬂayl=psobhyazsmbheme;
phenyl (bi spyr tﬁyﬁ&raaﬁaywrem@bhgitﬁ@o)gn(aﬁa&maeae' Yi) gogﬁmﬁbﬁh zghe.

tri phenyl boron: p e sal ese an

singly or |Pp%PﬁﬁnﬁNnQ%P%HOQ%Ch%ﬂﬁoﬁﬁtﬁﬂiéhéﬁeéPé§am¥ﬁéraﬁuunt of use of

sai d- antufqyyﬂﬁalnstnieieIabkyd@ ilnb058mtwenahbog@ei kaﬁtyotal nonvol atile

ant's ¢an be used

ot oot can BectapeiPhen e B ARRIGE TEocs s ol brobupnyTes Lefriag i 1 m

tends - to déM%A@pﬁttetks¢hbeebrﬁg(mauhgﬁhelfdaﬁétpyrlﬁinef a8+iedoalpunt
ddi t d | ud
addi ti-on i g éoﬁymgtgf'aﬂbﬁa@e Bhi‘ég%;%lgiﬁiﬁ(lﬂﬁ %b?gf sé 9¥ﬁ | ncl udes

pht halic. ester ticlzers-such gl
pht hal at e, PRf ?ﬁ@&¥¥l hal gipeth e@éChlariﬁﬁat?C(@Tbhéﬁéoéﬁl ester

pI?stlc:ze?ﬁaeunﬂ]@§z¢§@bUt%ip?Qm?§b@roﬂlpyfyhlﬁebaﬁﬁfeanstsotfost¥ﬁ0|t
est er "pl astj,Ci zers s i e ene cQa enzqQat e ntaerythrito
al kyl . est er®¥*®% & tlpﬁ%‘é%fbiﬁc ae%tke? %%ﬁjlrtq PE d8ch 58 hbinatidn o
trichloroeﬁhybkememmt@hﬂggmaeﬁ, trichl oroet hyl phosphate,, et c. ; - epoxy
plasticzers SuChfe aneha! B Rco0¥nERl e s AREM 380pRE LY tl apaje’
asticl ze .

etc. organoti . rs such as di Octg I n. T aurat
| aurate,. ett® 80 WIEFLSE‘ity% qf ithel Eptadenonppiabi y aretterl ofobhe coatmg

At an amount below 0.1 weight %, no antifouling effect can be
-eXpeeted.-AtanyamountoverBOweight%,thecoatingfilmtends
to develop cracks, peeling and other defects. Preferred amount
of addition is 1 to 60 weight %. '
The plasticizer mentioned above includes phthalic ester
Pplasticizers such as dioctyl phthalate, dimethyl phthalate,
dicyclohexyl phthalate, etc.; aliphatic dibasic acid ester
plasticizers such as isobutyl adipate, dibutyl sebacate, etc.;
glycol ester plasticizers such as diethylene glycol dibenzoete,
'penta'ery.thritol alkyl esters, etc;; phosphoric..ester
'lplasticizerS'sﬁch_as trichloroethylene diphosphate,
trichloroethyl phosphate,. etc.; epoxy plast1c1zers such as
"époxidized soybean oil, epoxidized octyl stearate, étc.;
organotin plasticizers such as dioctyltin laurate, dibutyltin
laurate, etc.; trioctyi trimellitate, t'riacetylene'and so on.

The pigment mentioned above includes extender pz.gments“"':_i.-

v-such as prec1p1tated barlum, talc, clay, chalk, silica th.te,
alum1na white, bentonlte, etc., and colored. pigments such as
tltanlum dioxide, zirconium oxide, basic lead sulfate, ‘tin:
oxide, -carbon black, graphite, red iron ox1de, chromium yeilow, S
phthalocyanine green, phthalocyanine blue, quinacridone.and- s0



The pignment nentioned above includes extender plgnents"zsp@&ﬁh§§ 04

preci pitated barlun1 talc, clay, chalk,. siltca white, alumna Ite,
bentonite, etc.; and col or ed. pi gnent s such as titani um di oxi de, zirconium
oxi de, basic | ead sulfate, tin' oxide, carbon black, graphite, red. iron
oxi de, chrom umyellow, phthal ocyanine green, phthal ocyan.ine

bl ue,qui nacri done. and so 25 February 2004 14 on. The sol vent nentioned
above includes various hydrocarbons sucts as tol uene, xyl ene,

et hyl benzene,. cycl opent ane, octane, heptane, cycl ohexane:, white spirit,
..'etc.; ethers such as di oxane, - tetrahydtofuran, ethylene glycol

nononet hyl- ggher, ethyl.ene egcoI nDnobthyI et her, ethylene glycol

nonobut yl et her, hyI e ycoI di -butyl ether, _ diethylene glycol
mononethyl et her, 8|§9§Y@ elgnyégned. ﬁBﬁH@th?FlB@ﬁérva€ﬂ@us esters such

as butyl achydrecambopﬁlsuamebateolbeﬂéylxQQ@héEeetﬁymbbﬁ&%n&|yCO

t hyl | | | t at
ot 2°”eketyon§£’3%88ﬁ%as G Byicanl FRBrahEe orucTBRERAGE: | ShO%e, Ponensme
etc.; and ﬁt@eh&@mﬁ@ ﬁSbiitcaqwle,aheltpabpgiroﬁurahpIesthyil‘e*n@t;ﬂ@rcol
addi t i ves - Vﬁbﬁ@mé@ﬂﬁ@eeﬁﬁ%g a@%hp@&-ngaﬁ }rEHh.aﬁ!)}{erﬁ?irbEhgg b %Ithy'i%{n%de

nonobasi ¢ ac nonobut afe SUCCl nate
canphor, ca8t¥Fodj ponobutyl. e\?/&?ér BFhH?ﬁ@eagéHFQl dhbnsydgehbeagent s;
antlfloodlngleaggmése gmybsetmbﬁgmagﬁplSetﬂéfpaﬂﬁéﬁhyﬁéﬂesel9aolThe

tifoul d to the f t d a t f th
ontou | ndpgaligs seearcl apcle LoelLisioand, seeondssperts of i
pIastlctzeraceteéﬁbngehZYh1acetateonethphenelghgenl mphgnebhylsektuert. and
ot her. convestiongk M4INRSG} fobl BORBLEL SONALILAGLACLY A€o T oRLR VAL oh

and adn1X|qg such as’a
pebble millS %@S rﬁtFlllyl shrPHEYY liﬂtomm peklyl. ispbugydi ketbneg ebetirng

fornms a. dryaid|alebeslit siighcasat @dbuinol h@nétkfbﬁé;ﬁﬁieaﬁééﬁé;% by a

convent i onal t echthu%lénarfda&dltn?é)sl \v{lﬁgghtchaer{ ge uslesd S}_—’g n%rtat aelgtggllat 1

atnDspherlc tenpera ar p arly
restricted but include monobasic acids such as monobutyl
phthalate, monooctyl succinate, etc., camphor.r .castor oil,
‘etc.; water binding agents, antisagging agents; antiflooding
agents; antisetting agents; defoamers; and so on.

The antifouling coatings according to the first and
second aspects of the invention can be pre'pai:ed, for example
by adding said antlfoulant, plasticizer, coating filmattrition
control agent, plgment, solvent and other cenventional
additives to the metal- conta_lnlng acrylic resin varnish and

- _admixing them by means of a mixing machine such as a ball mill,

‘pebble mill, roll mill, - sand mill or the llke

_ The antlfoullng coatlng forms a dry film when 1t is coated
.oh the substrate surface by a conventional technique and the
solvent thereof is evaporated off at atmospheric temperature :
; . or elevated temperature. ' _

. ' “As mentioned above, the antifouling coating 'according to’
. ‘_thc.'a first aspect of the invention comprises a metal-containing -
. acrylic resin varnish having a nonvolatile ffacﬁtion of nc;t less

‘than 40 weight $ and a viscosity at 25 °C of not more than 18
poises, with a volatile organic 'compound (VOC) content o.f not
-more than 400 g/L. Such a high-solid antifouling coating can



or elevated tenperature. As nentioned above, the antlfogg%r&é}atzb@,g
according to the first aspect of the invention conprises

nmetal -containing acrylic resin varnish having a nonvolat|le fraction of
not less than 40 weight % and a viscosity at 25C of. not nore than 18
-poises, with a volatilé organic conpound (VOC) content of not .nore than
400 g/L. Such a high-solid antifouling coating can 25 February 2004 15 be
obt ai ned, for exanple. by satisfying at Igast one of the .follow ng
conditions : (1) the average degree of polynmerization of said )
net al - cont ai ni ng acrylic resinis 20 to 60, (2.) the acid val ue and. gl ass

hetar - cont BENPRLALHER, Drok Exaligh¥! b FERL0yIREShE $pRlE bR of the.,

met al - - cont ar ni ng_acr resin
than 5§ 1C, f@éé@b’ﬂﬂﬁeﬂlwdh‘?\quﬂ {thethe aoiatags degnéetdiepmmalmmmrd i s

not nore thawr S M tkPHeBntainiRg é‘@fﬂ/i?é’ |ﬂe@QnCP§t2'0nﬁowor(§|)] és %n 6{33

first aspect Ef t he invent lon i$. a gh--solid coati only
ecof ri endl yV2ble. 280sg éﬁéeFFéﬁﬁlFﬁoF‘oﬁﬁmP@Fﬁﬂiﬁﬁl Pgthﬁgaﬁeﬁfﬁ-éﬁnﬁﬁ?@QIand

coating fil nbnsnmeutmg tH@&i@iﬂﬁoﬁﬁ&rﬁMg‘ faeulyilng eeaihngracg®ndi n@d o
the first pﬁ@é of the iEVﬁ 1’ ﬁﬁn bg sed with advantage in the field
of ships an’E)l {qapB u BRe”alrruFGERECEENEAY - e2sk d3)f &g he
devel opnment agidhyayhue gif uharmtplimﬂsng acdat iagwamdre theod@s ik Komy gi.s

required bemeegnes?ﬁéuﬂgn% é&@i@@%&fﬁamﬂ tP e Ofg@s'tngsg)%fé ompge  The

antifouling, coati ng accor t he st™ aspect ven onmay be
appl i ed to 1P¥RRELGD Ja“sav%’rg mgpatlegm@lhésthx ﬁQOtfréamlém of

fishnets IBuﬁBdﬁstekbélﬁeﬁﬁl 0 I8h§otermondtifonsifyfher eoinhhom Lhose
appl i-cabl e %?ag sc.and under\l\gter structures nust be nmet Wth in terns of

the degree n’Ff h P6°BEEPAFd to ecol ogy and the physical properties
of the 'coating fThmemrenthﬁlamedfcabbim; cbheingtddanddingy tostthen@irst

accordi ng tgs.ihe é@%ﬁ@dlﬁw?&%foﬁ? car! eC %&Wl% %ﬁ{mﬁ‘:é{jé@ﬂ} e fl?égm c

met al - - cont al n| ng -acrylic resinin
aci d resi duef sidpisard irderyafshciaictugywheremn uegeabéiayfami eyibte

organic  for the development of high-solid’ antifouling coatings and a
' reconciliation is required between coating film properties and
--antifouling performance. The antifouling coating according to
the first aspect of the invention may be'applied to fishnets
as well. However, -si'nce the antifouling treatment of fishnets
is made by the dipping method, conditions different from those
applicable to ships and underwater structures must be met with
in terms of the degree of attention to be paid to ecology and

the physical properties of the coating film.
As mentioned above, the antifouling coating according to
-the second aspect of the invention comprlses ametal-containing
" - acryli¢ resin in whlch 5to 100 mmole % of the organlc acid reSLdue
derived from a monoba31c acid is the re51due of a cyclic organic:
-acid. The antifouling coatlng according to the second aspect
of the invention can make a reconc111atlon between long term
antlfoullng performance and phys:,cal properties, partlcularly
.crack resistance, of the coatlng film. Furthemore, the
, long term antlfoullng performance of the coating film can be
lmproved especially by using a cycllc organic acid hav1ng an
~acid value in the range of 120 to 190 mg KOH/g. Therefore, the
antifouling coating according to the second aspect of the



acid. The antifouling coating according to the second aspg %, ?{:266‘&3
invention can make a reconciliation_between long-term anti ﬁ ng

per formance and physical properties., particularly crack resistance, of
the coating film Furthernore, the - N ong-term antifouling performance of
the coati.ng filmcan be inproved especially by using a cyclic organic acid
having an .acid value in the range of 120 to 190 ng KOH g. Therefore, the
antifouling coating according to-the secpgd aspect of the 25 February 2004
16 invent-ion can be applied to ships, fishnets and ot her underwater
structures-wth great advantage. The ant| foul i ng coating according to the

first aspec t sol..d t| n uch

ecof ri. endl é/n?%g H%)%[(EQ%{%% é ei%%% tgu:fsd SfflTI ps %ﬁﬁgg\?ﬁ E‘f?E‘EFures
wi t h advant §§§udthlef%1mﬁt¢ulqm@tc@amam¢a&mordl ng to the second aspect - of

t he i-nvention shows a long-termanti fouling performance and retains an -
excel l ent “filmcondition-wthout devel oping cracks and other defects even
under- |-ong-t er m s&bfeRRESACLALIRE SR teNg aBESTAVROELEARCARREINGSSDET L THE

| NVENTI.ON Thaef Qhkr@wmnemml mgaln%dlrme&%h&@ idndys tatsudre id nstant
invention in further..det ali: houl ?) b Qs rrga{g %31“1 cons ue

defi ni-ng thgcg%gﬁgngflyt he 'ﬁ@ ocffm 1§ )fllﬁg TefolP oWt HiS -3t LH&??@"%’F%rby
wei ght. Pr odtsbictnrEsamplté admrtalgau on of acrylic resin varnish 1 A -
separabl.e flask e p I

cool i ng j.acket mgﬂghgﬁgégbhmlﬁg %ba{f{lgxgﬁ:{:eé\]g& g@i tﬂ@ %C&%cﬁea} so%ut yl-
ket one and 95&@%#&5@}% §WSC<'L‘)HP#’(SI'I%’"!&F“EZ@O!E@;lmFWmeaBCg arid

n- butyl aCf!é@hQns éﬁ &xcdl Knetiiin é@hﬁh@&@n Wi Ohdul Mvarsyli§ @k and

2.5 g-of-t -eth [ hex re added dropwi se over 3 hours.
After 50 m ABHARET RRAGES GREn A dongTharal SHiners1gRIn seaAtar -

per oxy- 2-- et hyl ehxanoate were further added dropwi se over 30 ninutes and
the. mixture was incybaiededs RSk BARMPING oUT THE INVENTION

The followz.ng examples are intended to illustrate the

instant invention in further detail and should by no means be '
construed as defining the scope of the invenf:ion. .In'the
following, all parts are by weight.

Production Example 1
Preparation of acrylic resin varnish 1
A separable flask equipped with a stirrer, nitrogen gas
inlet pipe and ceoling jacket was charged with 70 g of xylene
and 20 g of methyl lsobutyl ketone and the temperature was
. controlled at 120 °C. Then, 12. 5 g of n-butyl acrylate, 68..2"
g of ethyl acrylate, 19.3 g of acrylic- acid and 2.5 g of . t-
butYl peroxy-2-ethylhexanoate were added dropwise over 3 hours.
After 30 m‘inu‘.;es of incubation, 10 g of xyleéne and 0.3 g of
t~butyl peroxy-2-ethylehxanoate were ‘furthef added dr’opwise,
'over 30 minutes and the mixture was :anubated for 90 mlnutes
_ to give varnish 1 with a nonvolatilefraction of 50.1 wt. % ‘
A _(number average molecular weJ.ght Mn = 3500 {average degree of, -
polymerlzatlon 35]; solids Tg = -12 °C sollds acid value = 150
..mg KOH/g) '

Production Example 2



to give varnish 1 with a nonvol atile fraction of 50.1 Wog H8p(4H

average nol ecul ar wei ght M = 3800, (average degree of polyner zatlon 351
; solids Tg -12 CC,. solids acid value = 150. ng KOH g). Production '
Exanple 2 25 February 2004 17 Preparation of acrylic resin varnish 2 A
separabl e flask equipped with a stirrer, -nitrogen gas ..inlet pipe and
cooling jacket was charged with 70 g of xylene sand 20 g of n-butanol and
the tenperature was controlled at 120 C 17 Then, 12 g of cycl ohexyl
acrylate, 58 g of acrylic acid, 26 g of -acrylic acid, 4 g of -methoxy

met hacryl ate pol yethylene glycol .ester (NK ester M90G product of Shin
Nakanur a Che&bpakaeaoh amda&r@l@cOEeéanavarnm%hobiS i sobutyronitrile were
added dr opw se t he .m xt s i ncubated for 30 m nutes.
Then, 10 g of x @%%a’a%%i% ag‘-“f)@qull’aﬁctjjﬁlﬁ BxGELBLRY h HesQgRma Ser e
added’ dr opwiséetvpip8lamd maaekind i akedt was whartett ethi MO upai ey e 40
m nut'es to o ql ati| fraction 0.( Vh
3000 [averaég&?eg‘?oryﬁ%&t%éggﬁz%}f %ﬁmﬁ’ﬁfa uggwc':&&cq;atrolggd@t §3p0/9
acid val ue ‘#hepe-12 qéb%g‘—)lo @Tﬁd@@ﬁi@-@%ﬁ&ﬁﬂ g of ' drephiatacidoi2@g ylic
resin varni gg a%z@rli@é‘éﬂ&' Q <§|o%3ﬂieﬁ%'k?Hl%‘ih‘éﬂctr@'lét%tﬂéi%?hﬂiéﬁ@%ﬁ%{%ﬁs

i nl et pipe and co t.was ch ed with
n- but anol aﬁﬁg?ﬁe&ﬁérf%élr & WsPEY %Eﬂ pPEShin ura|-|gg)(em1413114C9 df
il h)l/ | ac ][ yl ahe,3 28 930¢ af, Iaawai:m(sl@m&buﬁyﬁonﬂtrﬂie s PRI i rdphotlsat e,
'g-of ¢
- azobi si- sob%‘%??ﬁjli%% é}ﬁ@%mg%gug‘ 3”%39%8(5:368\%83 £°or ﬁgw%ﬁf't hghﬁf‘xt ure
was incubatt® g ef mqfﬂéhﬁtl'éé) STt tibuthMGmm@wm&@mté werkut yl
per oxy:- - 2- eé&aé&@&@@g@igeve{f@r 80dgshdrapwi Sﬂ.’lé)\fﬂxtl?‘zoe %é‘é’tﬁgrtﬁf{?feaf ter,
t he m xture, was éggﬂf' 30 mnutes- ve varnis _
nonvol at i 1 eRCWpated;pr &0 H’Qnﬁt\ﬁF te, gime Vﬂ %PaR/é"rléé’eadﬁgné'@l@fille
pol yneri zatfoacdbdn obl $als3 Tgt= % 1AMK; =sBOOASfaterSqualidgrae 280
polymerization 30]; solids Tg = -24 °C, solids acid value = 200
mg KOH/qg}) .

Production Example 3
Preparation of acrylic resin varnish 3
A separable flask equipped :with a stirrer, nitrogen gas
- .inlet pipe and cooling jacket was charged with 75 g of xylene
- andl5g of n-butanol and the temperature was controlledat 115°C.
Then, 49.4 g of ethyl acrylate, 28.3 g of acrylic acid, 8.2 g
of methoxyethyl acrylate, 14.1 g of cyclohexyl acrylate and 2.5
g of o, ¢'-azobisisobutyronitrile were added dropwise over 3
- shours and the mixture was incubated for 30 minutes. Then, 10
,l_'g of xylene and 0.3 g of t- butyl peroxy-2- ethylhexanoate were
~ added dropwise over.30 minutes. Thereafter, the mixture was
_ -lncubated for 30 m;n_utes to give varnish 3 with a nonvolatile
- fraction of 49.7 wt. % -(Mn = 4500 [average degree of
) ‘polymerlzatlon 45]; SOlldS Tg =-18C; sollds acid value = 220
' ':_ Tag KOH/q) . -

- Production Example 4
Preparation of acrylic resin varnish 4

A separable flask equipped with a stirrer, nitrogen gas



-ng KOH/ g). Production Exanple 4 Preparation of acrylic q?%% r?&ﬁg%h 4 A

separabl e flask equipped with a stirrer, nitrogen gas 2 rua 04 18

i nl et-pi pe and cool i ng jacket was charged with 75 g of xyl ene and 15 g of
n-butanol and the tenperature was controlled at 115C. Then, 35 g of nethyl
nmet hacryl ate, 28 g of acrylic acid, 37 g of ethyl acrylate and 2.5 g of a,
a' -azobi si sobutyronitrile were added dropw se over 3' hours and the

m xture was- incubated for 30 minutes. Thgn, 10 g of Xylene and 0.3 g of

t-butyl peroxy-2-ethyl hexanoate were added dropw se over 30 m nutes and
.the. mxture was further incubated for 30 mnutes to give varnish 4 wth

a nonvol atil, fraction qf 49,8 w. % = 4700 ree of

pol yneri zat |lglr%e$7fnp§olan§ C?allng4bac;%é€m‘l’ ‘%eg 75 g2 § ¥YLlReR g)

. Product i omnixhfipl @f 6-Butpacatarhthé taen:pé:ra:tzliﬁ@Wﬁa@dﬂiltﬁdﬂlﬁe&a%@%@' e

flask equip Wi t toh @g@y I| J acket

was chargedﬁ€?¥h gg g ? ?ﬁﬁﬁ ﬁ%#ﬁ éﬁ? 2tgljfano Qﬁﬁgﬂghégg ng rgiure

was contT ol odd exhyds’ a@;rylﬂt@q angk 23 Sofg tﬂfr v - 'F}dmkasmfglbﬁ'rmif;lflbe

acid; 37.9 Oifer%t thheda&fdﬂnaige At 3 Boﬁr@faﬁa the nn%%%lileswa%bﬂﬁ QE%&' l'e

wer e added ro%%fse 0 Egurs % ﬁture was ‘i ncubat ed

m nutes. Th&Rt SP Ien ﬁﬂd 3gg° f X¥1g0ey pnge Poxdy 9 of t—butyl,

2- et hyl hexapea‘b&méﬁetaddh@mmmesneewaudaﬁl dropd £se ave it Be mitutdy &nWas

further inc t t ene was f.urther
hal Iﬁfix’élﬁ’fe]%%s”f@#:ﬁér Jm@%&ﬁi{eeﬂfoﬂ R m :Lngt%]s %gév\ﬁtva

added, whereby varnis nonvo ion =
11000 [ aver g6l Hl g menvelafdilpnraghionrof APL;8 whl.i YsMuy —~4wa90avemgds

aci d".val ue dgége@of%g%rméé@§z9918hn@¢] - SoLPHSI T SofrgpaLal on
of netal--containi ng?gé ggr esin varni sh par abl e fI P equi pped
e

with a stirVér¥enit /@hIret pipe, decanter and coolin'g.jacket was
charged with 100 :

Production -Example 5

Preparation of aCrylic.resin varnish 5
A separable flask eciuipﬁed with a.stirrer, nitrogen gas
inlet. plpe and cooling Jjacket was charged w1th 50 g of xylene
and 15 g of n~butanol and the temperature was controlledat 95%C.
Then, 35 g of butyl acrylate, 28 g of acrylic acid, 37 gof ethyl
acrylate, and 1.2 g of a, ¢ '~azobisisobutyronitrile were added
dropwise over 3 hours and the mixture was incubated for 30
minntes. Then, 10 g of xylene and 0.3 g of t-butyl peroxy-
"2~ethylhexanoate were added dropwise over 30 minutes and the
-mixture was further i_ncubated foi: 90 minutes. Thereafter, 25
‘g of xylene was further added, whereby varnish 5 with a
nonvolatile fraction of 49.8 wt. % (Mn = 11000 [average degree
‘of polymerization 110}; solids Tg = -14 C; solids acid value -
= 220 mg KOH/g] was obtained. " |

Productlon Example 6 _
_ Preparatlon of metal—contalnlng acryllc resin varnish 6
. A separable flask equipped wJ.th a stJ.rrer, nltrogen gas
:Lnlet pipe, décanter and cooling . jacket was charged with 100
tg of the varnlsh 1 produced in Production Example 1, 47 g of
Ww rosin (acid value 160 mg KOH/g), 26.6 g of copper acetate
monohydrate and 120 g of xXylene and the temperature was



of the varnish 1 produced in Production Exanple 1, 47 ¢ ﬁﬁFeWW&XQ§0£ (acid
value 160 ng KOH/ g), 26.6 g of copper acetate nDnohydrate and 120 g of

xyl ene and the tenperature was 25 February 2004 19 increased to the refl ux
tenperature. Wiile distilling off a mxture of acetic acid, water and
solvent and further adding the commensurate anount of xylene the.reaction
was conducted for 8 hours ;and 100 g of the solvent was further-distilled
off. "“Then, 10 g of 'n-butanoi and cyl ef¢ were added so as to adjust the
nonvol atile fraction. to 50 wt. % The viscosity of the varnish at 25 0
was 12 poises. This product was designated as varnish 6 Production

Exampl e 7. PLARACALEANCA! CHE! ALrE0Rt AbhORaASA | S9N N Yh oA LNO,

100 g of varnish 2 obhtain %0 0
62 g of hydPbyEREECAT aGeR1¢ vy avaleer Fopd @M@qtg)anch flurdhesf adingsi n

and copper aﬁ@t@ém@@mba{aé amount) ANx9TRHR, Bhe odbt iddGaAY %ﬁﬁ%%e%{
Product’i on Fx g% , %&erwfse r%pigltat ed to give varnish 7.

viscosity -at®® Ou\ﬁéf'saﬁg ]8 Lot Bhro Akt ERanpretier Iﬂflesd?a‘rlaltqcbﬁféf- :
met al - cont-afheng Bery|d T n-ésitancdr larnsihxgledel ﬂgré@i@e@fsdaﬁﬂlt%haajﬁ%t
obtained in 0. i grni h

hydr ogenat eﬁﬁ%ogﬁ%gggt%gwgr?‘wt%mto %H wan Fat.ﬁé I\WS_L%%g 'h%p‘ﬁ? htélh‘i’c
aci d; aC| d varwéshes: 2'5@3 K’@W 42 poisesdi eThicf pWiinotiwes aledb idphareaf az nc
acetate.'..p®rebydrate in lieu of copper acetate, the procedure of
ProduCtion_Exaane 6 bras ofhermﬁse repeated to give varnish 8. |Its

viscosity at 25 00 was 17 poises'. Production Exanple.9 Preparation
of - met al- cobit@dnd niomcEyhinpleedi n varnl sh 9. Using 1.00 g.of varnish. 4

o oo ?5%19%*‘%¢i<9’$a%f%3tﬁ~9aﬁ thPHe Rt BhE Her e, BRER Sho g kory §)
and 39. g' of- copdéﬁlmét%ﬁél nﬁntﬁhyULaheZ Qb@lpreltemuPe‘odhclénoduExample
2 in lieu of varnish 1, 62 g of hydrogenated rosin (acid value
160 mg KOH/g) in lieu of WW rosin, and copper acetate monohydrate
in an amount of 36 g, the procedure of Production Example 6 was
dtherwise repeated to give varnish 7. Its vis.cosity -at 25 C
-was 15 poises.

‘Production Example 8 _
“Preparation of metal-containing acrylic resin varnish 8
Using 100 g of varnish 3 as obtained in Production Example
-3 in lieu of varnish 2, 38 g of hydrogenated rosin and 30 g of
) Yamato 0il and Fat's NA-—165 (naphthenic acid; acid value 165
mig KOH/g) in _ll_eu_of WW rosin, and 37 g of zinc acetate
~monochydrate in lieu of copper acetate, the procedure of '.
- ‘_Productlon Example 6 was otherwise repeated to give varnish 8.
) Its viscosity at 25 C was 17 poises. '

-Productlon Example 9
| Preparat:lon of metal contalnlng acryllc resin varnish 9
Using 100 g of varnish 4 obtained in Productlon Example ‘
.. 4 :Ln lieu of varnish 1, together with 68 g of WW rosin, 5 g of
Yamato 0Oil -and ‘Fat's NA-200 (acid value 200 mg KOH/g) and 39
g of copper acetate monohydrate, the procedure of Production
‘ Ei:ample 6 was otherwise repeated and the nonvolatile 'frac:tion



Exanpl e 6 was ot herw se' repeated and the nonvol atil e- fr@g:pé&na,;ﬁoﬁgbruary
2004 20 was-adjusted to 40 wt. %to give varnish 9. Its viscosify at 25 9C
was 24 poi ses. Production Exanple .10 "Pteparati.on of netal--containing
acrylic resin varnish 10 Using 100 g of varnish 5 obtained in Production
Exarrple -5in lieu of varnish 1, together with 65 g of Yamato G| and
Fat's NA--200 and 39 g of copper acet at e nonohydrate, the .procedure. of
Product i on Exanpl e- 6. was ot herwi se repeaped and -the nonvol atile fraction
was adjusted-to 40 wt. %to give varnish -10. Its viscosity at 25 t. was
26 poi ses. Production Exanple 11 .Preparation of netal- cont ai ning-acrylic

resin varni gaslhajdsicaa 26 qao&tvenelgavaecﬂrs%%hdgva'g@ Sap QY in

l'i eu of V\)(/Vros;K‘e t he procedure. of Productio

repeated and WarRAIRRIFS mat t er concentration was  adj usted to 40 wt.
%to give-varni.sh 11. Its viscosity at 259C was 30 poises. Exanples 1 to 6
and Conpar a Usi ng each of the varnishes 6 to 11

obt ai ned mﬂfé ?Ectlo‘riﬁcéngnﬁ giso 6 to 11, together with the other

corrponent s. Prenairetdoni @ﬂmt@lrcmmnm ey 1o chesd byarinjlemﬂllrmg usi ng
Hi gh-speed D.ispggindh€o¥i § 986 it%mfgagh ed wth.xylene
to 80 :t0-9Q KU t o %’f%’rrrer ?/I scon"etner G%géih%t%@%r%q%&%}%on Fﬁ‘é’m ley
viscosity.o EBai—FﬁBSOfaVESBf-ﬁhg w?‘ﬂg‘atWEC‘ﬁls‘th% vd@lafe Yemate ©Oidoead han

100 poi'ses FauFe ha-appl bed 3ouiy b'fecop@%Qf aceedty neashirhgege gt 80 to.

contont - andLERECORbRCPF ErgRuTE Rk ReaTe it OLhRier s SPRSakes Shshn | n

Tabl e. '1.. EbeReinrumrat Z004rattieblvedadjashbdGampandt.i ¥&o give varnish
: 10, Its viscosity at 25 C was 26 poises. '
 Production Example 11 .
Preparation of metal-containing acrylic resin varnish 11
Using 24 g of versatic acid (acid value 320 mg KOH/g) in
~lieu of WW rosin, the procedure of Production Example 6 was
otherwise repeated and the nonvolatile matter concentratlon was
ad]usted to 40 wt. & to give varnish 11. TIts viscosity at 25°C
was 30 poises. :

Examples 1 to 6 and Comparative Examples 1 to 3
A Using each of the varnishes 6 to 11 obtained in
Pfoduction Examples 6 to 11, together with the other components
:-fnentioned in Table 1, coatings were prdduced by blending using -
. ‘High-speed Disper. The v:.scc:>51ty of each coating was adjusted
B w:Lth xylene to 80 to 90 KU to Stormer viscometer (25 °C) "With
regard to the viscosity of coatings, a coatlng with a viscosity
'_value of not more than 100 poisle's could be: epplied but the
preferred v1sc051ty range of 80 to 90 poises was adopted The
'-‘VOC value was determlned from the solvent content and the |
-'.speclflc gravity of the ‘coetlng._ The results are shown in Table
AN '



Exanpl e 123-456"123 Varni sh 65040 Varni sh 75546 Var ni sh 258605 ry apt sh 940
Var ni sh” 1036 Varni sh 1140 Copper suboxi de39352232342535 Zi nc' oonk253330
Tri phenyl boron76 Zi nc pyrithi one5463555 Copper pyrithi one34 Rosi n104

Hydr ogenat ed rosin510 Col I oi dal silica222222222 Titani um di oxi de2223
Cyani ne bl ue344 Red.iron-oxi de43435.4 Chlorinated 223 paraffin Xyl ene201614
100100100100100100100100100 Specific gravityl.41.21.21.21.31.31.41.31.4
Amount of - sol vent 2527. 530252320443938 V@&3350330360300299260- 616489532
Viscosity [, KU).808585809090908590 .Usi ng the coatings obtained in Exanpl es
1 to 6, the evaluation of coating filmcondition and | ong-term antifouling
ef fect was eaplked out by the follomﬁng met hods.  (Evaluation] (1) Cbatlng

fil m condi pron—TEach—of—the—abgvre—coating \,U,, ost+Hers—were—coated—in
dry t'hicknpss of 300 jamon afh iron she [g]sef ed and preé@éﬁ%a%‘f% a
rust--preventive coating and left_-standing jn an interiodEXample _
e 1213 a[s5Te |1 12 T3
Varnish 6 . 50 | . 140
Varnish 7 ) 55 46
| Varnish 8 ' 60 [50 .
Varnish 9 - C o : {40
1Varnish 10 . ‘ R | 36
Varnish 11 . _ - _ : | 40
. | Copper suboxide 39 |35 |22 32 |34 |25 |} 35
{Zinc bioom . . |. | .| -~ {25 3 |3 [30
Triphenylboron - 1 F '
12inc pyrithione 5 | , .
Copper pyrithione 3 - 4 .
Rosin 10 4
. Hydrogenated.r051n ' : -
Colloidal silica | 2 2
] Titanium dioxide | 1 .
| Cyanine blue ' 3
Red iron  oxide 4
Chlorinated 2 1 2 3
| paraffin ‘ _
Xylene - ' 20 16 14
) 100 {100 {100 {100 |100 |100 {100 | 100 | 100
Specific gravity J1.4|1.2|1.2(1.2|1.3]|1.3|1.4|1.3}1.4
| Amount of solvent {25 |27.5|30 [25 [23 120 |44 |[39 |38
1VvVOoC ‘ 3501330360300 (299 {260 |616 | 489|532
Viscosity (KU) 80 |85 [85 {80 |90 |90 [90 {85 |90
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U51ng the coatings obtalned in Examples 1 to 6, the
evaluatlon of coating film condltlon and long-term antifouling
effect was carr;ed out by the follow1ng methods.

[Evaluation]
(1) Coatlng fllm condition
Each of the above coatlng comp051t10ns were coated in.a
dry thickness of 300 g#m on an 1ron.sheet'blasted.and.precoated
with a rust-preventive coating and left standlng in an 1nter10r
" environment two overnights to dry and give a test sheet. The
above test sheet was wrapped a_round the side wall of a cyllnc'ier



environnent two overnights to dry and give a test sheet.oglagua)2864t est
sheet was w apped around the side wall of a cylinder 25 February 2004 22
measuring 750 mmin diareter and 1200 mm | ong and the cylinder was rotated
continuously at a peripheral speed of 15 knots for 6 nonths. The test
sheet after said 6 nonths was visually inspected to evaluate the coating
filmcondition. As a- result, .the coating filmwas found satisfactory,

w th no evidence of cracks. (2) Long-tegsn antifouling effect The test
sheet exam ned for coating filmcondition as above was subjected to life
attachnent testing on an experimental raft at' Nippon Coating' s Coast al

Resear ch | fiskictislinef 950l i6Y alidfkian ohaapidd gl '1%9&ge££§C£he %}g Migsge

24-nmonth period: follaown he start of raft subnersi

of attached¥@st EOFatgeicrn ’é“’ccﬁésjcﬁbé‘tq aPerinheral spagh ogv4 Si k\lel@tatfcnlg an

excel 't ent aist mbmlmsng ehé etést | shéxanpresr 1s&0d66 hbAbBhgokhd #atuikayk
coati ngs wi

h h 1d b b d d t
.long-term aHFPFE |n u%?"?é‘ ttgnﬁg‘gé%’ﬁ gf?f‘ﬂﬁ“&ﬁfg#j QJ@{?V\E,A%%MMGM ye

sati sf act or $he| go@sipar 8 I ewdx abpluet lsat s fdctodry haviitgmd gvividiue: £ the
acrylic restaQ@gsed an increase in viscosity of the netal-containing
acrylic resin varnish, a hlgh solid antifouling coating could not be

i npl enent ed{2) nLepgpkeam satifeuking effems high average.degree of

pol yneri zation of ThaetesessneéaU§2dm@ﬂednﬁbeaéeatﬁln l%&@ﬁ' E¥nd Et&%ﬁ :

netal--cont nlng acrx# éﬁé E sh Lﬂg gh SO|I ant | oﬁllng

coating Pgengf’lsbg nt8d: %Bfrﬁﬁ ge EXLAPIe R aPn whi ch

versatic aceﬂpewhlmehtai; rafm)abbHsppoachha!nggsacbashaaCRés\éa&wh, was

used, the v I t aien d nlsh mas SO
iﬁ%%hh}fe nt | F%%lﬁat&%ﬂ ?!E éﬁ‘&ﬁﬁ @g ﬁpl

high that a coa cou
Pr oduct i on %ﬁaﬁﬁn‘éhmermédﬁ@u@mw ﬁ’é@yﬁtértegfnraﬁtnsghm$251on, the

-percentage of attached life relative to the coating film area
.- Was 0%, 1nd1cat1ng an excellent antifouling effect.
In Examples 1 to’'6, high-solid antifouling coatings with
- VOC values .not more than 400 g/L could be obtainéd.and the
dong-term antifouling effect and coating film condition were
; invariably satisfactory.

In Comparative Example 1, in which the hlgh Tg value of
the acrylic resin caused an increase in viscosity of the
metal-containing acrylic resin varnish, a high-solid
antifouling coating could not be implemented. In Comparative

" Example 2, the high average degree of polymerization of the
resin caused.an increase in viscosity of the metal-containing
,__—'acryllc re51n varm.sh so that a high- SOlld antifouling coatlng
_,could.not be 1mplemented4 In Comparatlve Example 3, 1n which
) versatic acid, whichisa monoba51c acidhaving a high ac1d value,
: _was used, the viscosity of the metalmcontalnlng acrylic resin
varnish was so h].gh that a high-50lid antlfoullng coating could
; not be implemented.

Productlon Example 12
Production of acrylic resin varnish 12

A 4-necked flask equipped-with a stirrer, cooling |
condenser, temperature control, nitrogen gas inlet ‘pipe énd



A 4-necked flask equipped with a stirrer, cooling condessibydrgPpes ature
control, nitrogen gas inlet pipe and 25 February 2004 . 23 drip funnel was
charged with 64 parts of xylene and 16 parts of n-butanol and the '

tenperature was controlled at 100 C. To this solution, " a mixture of -7.3
parts of ethyl acryl ate, ..22. 1 parts of .2-ethyl hexyl methacrylate, 15
parts. of cycl ohexyl -'nethacrylate, 30 parts of nethoxy nethacryl ate

pol yet hyl ene glycol. ester (NK ester M 290G product of Shin Nakanura
Chemical Co.), 25.6 parts of acrylic acid and 2 parts of t-butyl
per oxy- 2- et hyl hexanoat e was added dropwi se at 'a 'constant rate .over 3

hours. Aft ely,GeRh&ldean wifs @h%&%&ew%@hdshtb%tst@f ’f’glne é'_r& ?Sﬁ‘eﬂftbét ed

for 30 mnutes Then, a m xture

n- but anol a®df O‘@Uﬁaﬁploﬁnﬁi %’ty@ﬂemﬁfﬁﬂﬁdyt@%h?ph@xadéadeaﬁeko@d@ed To

d(rj gp}[NI se at r:];auc@o@s)tlatrir,tlcmr ahemlﬁt'@itfe?@f I | rmbe&ﬁs%teétﬁgmpwﬂip&\tg 212|f lOpWI se

addi ti on, e s .i.ncuha our rnis inally -

obt ai néd, h&)&rézsnélrﬁul ft% 51 rm(?ﬂ: rgéla%em Liﬁ Sa°€|%§?tt%ﬁﬂf

poi ses, Wi t metthaorgdiat ehaviion graar trsu mife mechherayg ene timalcastllatie: \ym]gjﬁtrqfl&rwo
aver age de f o/ i.n

[sol | dsgam d%{/ l?g O?E%%”&ﬁ{ é%&ﬂqq{ %%’dﬁgtgfigngg(ﬁ @"lﬁtl%uﬁgﬁg&@ uﬁl

acrylic resCe- \)ar 7iostp Eﬁrﬂ*ﬁe C@aﬁé’rﬂéé& |a(ﬂ=10\/é‘s@el2 Eanisedf] rt-Fhutddct | on

Exanpl e . %e\ﬂ%%ﬁ-@a-regﬂ@l\&!é:d&r@@tl%aﬁhg @&dé&'&*&ﬁnﬁ% 5@ Qaééﬁseénﬂ J&E@HO'
and the tenperat was co{arg1 ol | ed a; %1 sa gtl on,

m xture of B8%c¥ LE S g?raﬁ?’%) £ 1°§5°Baﬁjfgp‘dfs‘éy€fd REXQP, §EPyI at e,
16.7 parts mﬁxaumr;el wasadndubatied fart 30ohihubasyl Tmpwmmfwlmm&loate
was added d S ns t Y, o] fter n.of -
dropw se adggg 5 Sffﬁgfeﬁg é ert\r/\%s? | rﬁlcugrtta g‘aﬂf %?azohg\tﬁ?%rg ;:'r“n %h 13
had a nonvEB@TPP(B’ezf-leééme@ﬂogt@ wes addend da;anvem aﬂ:yaoiomsizarpblm

with the regiarhay ﬂﬁlnﬁt@ﬁ”b@&f@é/ﬁr&%f@& d’iﬁipﬂﬁsé)fatﬁﬁqg.on[ac‘ffé age
degree of pol ;/(rrerl zation 4%}3 ge sol i d CI d value  of 'the varnish was
130 mg KOH gL ture was incubated for 1 ours Varnish 12, finally

' obtained, had a nonvolatlle fractlon of 50.5 wt. % and a
viscosity of 20 poises, with the resin having a number average

. molecular weight of 7000 [average degree of polymerization 70].
The varnish thus obtained had a solids acid value of 200 mg KOH/qg.

Production Example 13
Production. of acrylic resin varnish 13
. The same .rjeac:tion vessel as used in Production Example

12 was charged with 50 parts of xylene and 50 parts of n-butanol,
- and the temperature was controlled at 115°C. . To this solution,
: fa mixture of 58.3 parts of ethyl acrylate, 25 parts of cyclohexyl
acrylate, 16 7 parts of ac:ryllc acid and 3 parts of t- butyl
'_ peroxy-2-ethylhexancate was added’ dropwise at a constant rate
" over 3 hours. ‘After‘.comp.i_etion of dfopwise adc.litio'n', the

mixture was incubated for. 2 hoﬁ;:s. The varnish 13 had a

nenvolatile fractionof 51.0wt. & and a viscos’ity of 3.2 poises, _

Wlth the: resin hav.m.g a number average molecular welght of. 4600

[average degree of polymerlzatlon 40]. The solids acid value
- of the wvarnish was 130 mg KOH/g. '

Production Example 14



Production Exanple 14 25 February 2004 24 Production of mofaphiy 664 N
varni sh 14 The sane reaction vessel as used in 'Production Exanple 12 was
charged with 40 parts of xylene and. 40 parts of n-butanol, ‘and the ,
tenperature was controlled at 100 C. To this solution, a mxture of 48.2
parts of ethyl acrylate, .15 parts of 2-- ethyl.hexyl nethacrylate, 17.5
parts ' of NK 'ester M90G 19.3 parts of acrylic acid and' 2 parts of
t-butyl peroxy-2- ethyl hexanoate-was adds gg dropwi se at a constant rate
-,over at . 3 hours. After conpletion of drop wi se addition, the m xture
was incubated at 100"C for 30 m nutes. Then, a m xture of 10 parts of

xyl ene, r fe t I nd Q.2 part of ut yl _
per oxy- 2--e?% Fjr%tlc%a'r?%atgg .%%% ((fd &S&roﬁf\ﬁrg‘é‘sat 1 constant rate over 30
m nut es. After cofpeesion veéadtbpni vesadlias ansed hisy Bnoduﬂtaa/msaxamt@t ed

for 1.5 hougs vyé’é i3l ghdh witwaog&é@tél%% xyt'é’iq%%nh IIW L3 & G- %ﬁﬂ 9133

50.0 wt. % and .a viscosity of pol ses S ohavi I'ng
aver age - ol &gl Bire hemperator ergas q%fbldé’-‘cbégr]eféoé?r p&byhlemmthom] .
The solids "acimdxtural o€ @B.phpavasniosh emgr:tla@r@ualéw 45 Baeducijron.Exanpl e

15 -Pr oductr y] resi ar ni,s, 15 The .s eaction vessel as used
i n Product i onﬂlggi]ﬁ%&& mfghﬁlﬁgygﬁg%e& Ot R2TE% 5’%”5@{815 | 8@ %nd 18 Darts
of n-but anobartandit herydiperaidr envag pamtsoblfed-butQ' ﬁer&i&szl—-s

sol uti‘en, &RhyThekdhBael wad: 2a8gh! Gribus S0vie g;fé%daaétggngora R0l

I sobutyl nethacrylate, 21.5 parts art

acrylic acid EﬂBrQ phttern’ qo%jé?%dlﬁrmltﬁﬁ Iaéidm:swaddéi@e ndxdpwiese at

_a const ant waat En&tiﬁﬁtéd attqums"c f%tz.t o HQPRIRl. OnTREn déwt%& of 10
addition, -the ?ure of 16

gt ewasrliﬁu atg 19 g) mntes
parts of. xyP%ﬁ dg{rltegledf BaFSRort Arputano Part of t-butyl
of ' azobi si spbuoyyoaretht'bhmanadﬂeddm Gpidesk dratpvasecan&-i an gt Pwele

_30mi nutes. o¢Eles0CRRLELL ¢ on %\{sq?g di t
[ ncubat ed fc())r hour's. _ Varni s ;% o%t%a r?eg}bp}tjal%eaaﬁé#\q}gp\‘?l It €
fraction Ofm;ggtugemas %%lﬁeptéed for 1.5hours. Varnish 14, thus ebtained,

had a2 nonvolatile fraction of 50.0 wt. % and a viscosity of 12
poises, with the resin having a number average molecular weight
0f 7000 {average degree of polymerization 701 . The s.olids acid
.value of the varnish was 150 mg KOH/g.

-’Produé:tion Example 15
Production of acrylic resin varnish 15
The same reaction vessel as used in Production Example-
12 was charged with 64 parts of xylene and 16 parts of n-butanol,
and the temperature.was controlled at 90 °C. To this solution,
amixture of 21.9 parts of ethyl acrylate, 30 parts of 1sobutyl :
methacrylate, 22 5 parts of NK ester M-90G, 25.6 parts of
acryllc acid and 2 parts of azoblslsobutyronltrlle was added-
V-dropw1se at .a constant rate over 3 hours. After completion of
dropw1se addltlon, the nixture was incubated for 30 minutes.
‘Then, a mlxture of 16 parts of xylene, 4 parts of n-butanol and
0.2 part of azoblslsobutyronltrlle was added dropw;r.se at a
;cons_t_ant rate over 30 minutes. After completion of dropw1se
) '_'addition, the mixture was incubated for 2 hours. Varnish 15,-
"thus obtained, had a nonvolatile fraction of 49.8 wt. & and- a
viscosity of 7.5 poises, with the resin having a number average



viscosity of 7.5 poises, with the resin having a nunber veivagey 2604€ebruary
2004 25 nol ecul ar wei ght of 8000 . [ average degree of polynerization 80] .
The solids acid value of the varnish was 200 ng KOH g. Production Exanple
16 -Production of acrylic resin varnish 16 The sane reaction vessel as.used
I n Production Exanple 12 was charged with "64 parts of xylene and 16 parts
of n-butanol, .-.and the tenperature was controlled at 115.C. To this
solution, am xture of 20 parts of nethy2snethacrylate, 28.3 parts of ethyl
acrylate,;: 25 parts of 2-ethyl hexyl nethacrylate, 10 parts of NK ester-

M -90G 16 7 parts of acrylic acid and 3 parts of t-butyl

per oxy- 2- et hayl 8eudapalel g oEdEsh JaoRWage @égﬁeé’%ﬁ@ﬁméﬂfatfé{ﬁr 03
hours. Afte.Jt{. con%.ietlon of dr?ﬁ % g dition, the mxture was | ncubdt’ed
for 30 minutes. > aht¥a 160epYpERish wag| 20 mg KOR/dgs of

n- but anol- and 0.2 part of t-butyl -peroxy-2-ethylhexanoate was added

dr opwi se at PoGRP8E ARt L o] 30 mnutes. After conpletion of dropw se
addi tion,. ]le ‘ mex ﬁirge V\gilﬁ%ﬁcxgat ed for 1.5 hours. Varnish 16, thus

obt ained, = FeedachbpRopht prEYLiactesanovagnishwié % and a viscosity of 6.7
poi ses; Wi th the TIR! Srke i dNRaks & UR YR HP!i20 Bh BRI 5Ol 7000

aver age d ee -of. pol ri ion 50 The solids acid .
\[/arnl sﬁ was f‘:."é‘ @%@%‘ge éP%%d:{?(ﬁq fA I Rieand WBGEEFlQﬁﬁnobuéén?Ilhc '
r gSI n vaL niad TheTbempanetueacid »aonessell edast UIstai_n F&qg{ﬁb LeRuEXapp! e

12 was- char S u ano
t he terrpera'_:tgﬁlﬁit}a{\%%éq &é%ﬁﬁ%ﬁ@éfﬁé% ﬁeg‘h%g gﬁﬁi—‘ ?oeflr}:fp Prf:?ﬂfire of
80. . 7. part SHYAH Hemartie o P- e hydhexydf medhplcry ] ade, dl@nﬂhrﬁs— aa’rts
of azobi si mb@bréw-tgmée 1\@57 @Qﬁ@g dﬁ&@i“?ﬁfc acdld é‘n&%’ﬁééﬂé J@E%&Ei@ g

hours.- After I on, re was i ncu
for-30 ni aneet? % i%ayﬁ?ﬁ %fwaslé‘dﬁ‘&fdt §r08W1§9I%‘F1@ cenghepd rate
of - n- but anaiveand thupsr t A fufe razehipietrlon WOMAJPW S avasddiddiRe, driqpni se at

N WSS £or Ad FiSU o kR0 L dLopp,se addi Lion,
parts of xylene, 4- parts of n-butanol and 0.2 part of t-butyl

peroxy-2-ethylhexanoate was added dropwise at a constant rate
" owver 30 Iminut.es. After completion_'of dropwis'e addition, the
mixture was incubated for 1.5 hours. Varnish 16, thus obtained,
had a nonvolatile fraction of 51.5 wt. % and a'viscosity'of 6.7
: _poises,— with the resin having a number average molecular weigﬁt
{_)f 5000 [average degree of polymerization‘ 50]. The soiids acid

. .value of the varnish was 130 mg KOH/g.

. Production Example 17
- Production of acrylic resin varnlsh 17 .
The same reaction vessel as used An Productlon Example
_ 12 was ‘charged with 64 parts of xylene and 16 parts of n-butanol,
‘and the temperature was- controlled at 100 C, To this solutlon,
' _a mixture of-80.7 parts of ethyl acrylate, 19 3 parts of acryllc
acid and-2 parts of azoblslsobutyronltrlle was added dropm_se; a

fat a constant rate over 4 hours. After. completlon of dropwise o

addltlon, ‘the mixture was incubated for. 30 mlnutes Then, a |
- mixture of.16 parts of xylene, 4 parts of n~butanol and 0.2 part |

of azoblslsobutyronltrl le was added dropwise at a constant rate

over 30 minutes. After completion of dropwise addition, the



25 February 2004 26 mi xture was incubated for 2 hours. \Qy@b';:@a,}ﬁgog; hus

obt ai ned, had a nonvolatile fraction of 50.2. w. . % and aviscosity of
4.. 5 poises, with-the resin having a nunber average nol ecul ar wei ght of
6000 [ average degree of polynerization 60] . The solids acid Value of the

varni sh was 150 ng - KOH g. Production Exanple 18 Production

of -nmetal -containing acrylic resin varnish 18 A 4-necked flask equi pped with

a stirrer, nitro.ge'n gas inlet pipe,. g&flux condenser, -decanter and

tenperature control was chargedwith 100 parts of varnish 12, 37.1 parts

of . copper .acetate, 62.5 parts of WWrosin (acid value 1.60 ng KOH g) and

140 parts %1%&’1&@@%as-rﬁ?z PEYLS \P@ﬁlfﬂcr S'!Sil 'f)hethug 8%8' YX 0! nt -
an )

Wth a m xture of acetic aci wat er vent aze I'¢al ly

removed- anoh%d@oHﬁﬂﬂ@ﬂtﬁ&tléeaﬁﬁﬁﬁi:loﬁfof(yﬁoer?eWSe| %lgfi%hép‘rmlaﬂ::?wléddéd

t he reacti gsoigss condictrd fémnlﬁah@mﬁa nli®eangdvephfé 1 d8ad+ %1%%
det erni ned bé/ Gﬁ%ﬁjazlgaﬁacet#c acid_in li)‘fﬁ' distillat soI vent Af t ei

cool i hg, tHe" produt?’ wWelYqi HESE Qe b tien SHleneThesafiids agid sh
18 with. a ricret aof | the reetibsh ofag61 50 ving B?G)HPgoductlon Exanpl e 19
Preparation of netal-containing acrylic resin varnish 19 The sanme reaction
vessel as used_ in Production Exanple 18 was.charged.wth 100 parts of

var ni sh 13 Frofuction Exampbentd -acetate and 40.6 parts of hydr ogenat ed
rosi n. (aci- denduiet ko ofrguetm:ll@an@élﬁhm@ a@@gii@nré\@ﬁnc%fh?ghoﬂé in’

othervmsethe sa s i,h Exa 18 ilve varnish 19 wth a
nonvol ati | e . t%_éﬁ?cgﬁe%ﬁf% SBp 4t ﬁ‘ Ei%é’r’rﬁ?é"fzﬁlﬁféﬁgflagﬁ% of .

met al - cont djnihadgpapeyl reflesicondansca) decanthe’ Sade chpthitotreV@86EF0dS

used i-n- Prqﬂg%g f 0 s .qf .varnish 14,

27.8 parts of coppg gce%g(t)g %‘}fgﬂr%_% ? d:PP #gﬁﬁrttlf?ﬁa?% PEYsin

{acid val. @S- atehr $dr-y PegAs of “WW rosin (aCld value 160 mg KOH/g) and
140 parts of xylene. The temperature was increased to the’

reflux po_lnt- With a mixture of acetic acid, water and the
solvent being azeotropically _re_mq‘ved'and a commensurate amount
~ of xylene being supplementally added, the reaction was
conducted for 14 hours. The end-point of reaction was
determined by assaying acetic acid in the distillate solvent.
After cooling, the product was diluted with butanol and xylene
to give varnish 18 with a nonvolatile fraction of 36.5 wt. %.

Production Example 19 .
Preparati‘on of metal-containing acrylic‘ resin varnieh 19
The same reaction vessel as used in Productlon Example
: .18 was charged with 100 parts of varnish 13, 25. 4 parts of zinc
“.acetate and 40.6 parts of hydrogenated r051n (acid. value 160 .
- mg KOH/g) and the reaction wa.s carrled out in otherwise the same
‘manner as in Example 18 to glve varnlsh 19 with a nonvolatile
" fraction of 50.4 wt. %.

‘ Production Example'zol . X
:Preparatlon of metal-containing acryllc re51n varn:.sh 20
The same reaction vessel as used in Productlon Example_-
' 18 was charged with 100 parts of varnlsh 14, 27.8 parts of copper,'
.acetate and 46.9 parts of dlsproportlonated rosin (ac1d value



27 160 ng KOH g) and the reaction was carried out in ot rgwgb?ga,%bgmsarre
manner as in Exanple 18 to give varnish 20 wth a nonvolatile raction of
36..8% Production Exanple. 21 Preparation of nmetal-containing acrylic
resin varnish 21 The same. reaction vessel as used in Production Exanpl e
18 was charged with 100 parts of varnish 1-5,39.1 parts of zinc acetate
and 53.5 parts.- of abietic -acid (acid value 160 ng KOH g) ! ' -and the
reaction was carried out in otherwise thg, sane. manner as in Exanple 18 to
give varnish 21 with a nonvolatile fraction of 37.7 wt. % ' Production
Exanpl e 22 Preparation of nmetal -containing acrylic resin varni sh 22 The

samne reactl A n_Production Exanpl e cha

100 parts o ar%i&iﬁr@ﬁgg%ﬁ rﬁgrc'gslogfwa%(?ﬁﬁgeda88%alfré°}m t grts

of dispr oposamemdarr@s iim Exaipl o 4Bum gi166 viagr nHGH 2f) wa it 4 henvedatide was
carried out £ 9-PtHR! Wes§st Bg. -sane manner as in Exanple 18 to give -
varni sh 22w ﬁ nonvol atile fraction of 44.4 wt. % Production Exanple
23 Preparation of metal -containing. acrylic resin varnish 23. The sane

reaction VéﬁﬁgﬁuaﬁlaﬁeﬂxhﬁpféOQMCtiOl’l Exanple 18 was char ged wth 100
parts of vapnish of . copper ace ate 'ap arts of
hydr ogenat :ﬁr?BéfﬁZ%%l ﬂfvﬁggailgﬁnt R%(‘ﬂ/ agyy-: hﬁdr?ﬁbnr‘éﬁﬁ??'ﬁﬁ 2has
carried out in otTBeeware theackine wersedr aaiswsedExanEtedmatEOngEXEmpaem sh.

23 -with a yenyal 'Ifaedfaﬁfhlfbhg 28 8 Warnfsh TEOIYS! | QLEATY 8162

Preparatlon of netal --contal ni-n ['i'c_ resin-varni

reacti on vedsetahs anskbg3;n H%I&ﬁjél.fl"i‘ﬁil%@ﬁtﬁpéd fmciyadnegr heo g KﬂHIGG)

parts of- vaéﬂasthéasea?&noh merst &aftieapper %Mﬂars\é %Q%s&&eaﬁsﬁﬁéﬁ and
62.5 parts of g ? rosi.n-(acid, val ge 116:511 rT% % and the ‘
reaction vva% FOERER R § 24 ¢ith 2 nonvolatile fraction

: of 37.7 wt. %. )

‘Production Example 22
Preparation of metal-containing acrylic resin ‘varnish 22 -
The same reaction vessel as used in Production Example
18 was charged with 100 parts of varnlsh 16, 24.1 parts of copper
acetate and 40.6. parts of dlsproportlonated rosin (acid value
160 mg KOH/g) and the reaction was carried out in otherwise the -
-same manner as in Example 18 to give varnish 22 with a nonvolatile
- fraction of 44.4 wt. %.

Production Example 23
Preparatlon of metal- contalnlng acrylic resin varnlsh 23 .
The same rea¢tion vessel as used in Productlon Example
_ ' 18 was charged with 100 parts of varnish 1'] 27 8 parts of copper
n acetate ‘and .46.9 parts of hydroge_nated rosin (acid value 160
~mg KOH/g) ‘and the reaction was carried c'ut in otherwise the same
manner as in Example 18 to glve varnlsh 23 w1th a nonvolatlle'
.”fractlon of 52 6 wt. 9

Production Example 24 _ : _

;'Preparatlon of metal ~ contalnlng acryllc re51n varnish 24
The same reaction vessel as used 1n Productlon Example

_.18' was charged with 100 parts of varnish 12, 37 .1 parts of copper



3i anner as in .Exanple 18 to give varnish 24 with a non;‘sg)#@drbérezoégactlon
of 40.2 wt. %Productlon Exanpl e 25 Prepa'ration of netal containing

acryl ic resin varnish 25 The saie- reaction vessel as used in Product

i on' Exanpl e 18 was charged with 100 parts of varnish 14, 27.8 parts of.
copper acetate and 45.5 parts of naphthenic acid (NA-165, acid value 160
. mgKOH . g, Daiwa Yushi Kogyo) and the reaction was carried but in

ot herwi se the same manner as in Exanple 38 to give varnish 25 with a
nonvol atile fraction of 35.0 wt. % Production-Exanple 26 Preparation of
metal --containing acrylic resin varnish 26 The Sane reaction vessel as

571 parts oFutate maTBocs PArtRsaf BidELathd e oS HE IdeR SR Hbd*
reacti on wa®9 @ﬁ(gb@n@therreﬁm sreStwrsmiaoMnmptéenms@ahpl@m to

gi ve varni shadbew bB ﬁnrmeembﬁéliee td JaiORa®hi3A: 74 Wi tiv0a E’{o%%cltahgi

Exanpl e.27 Pre%aratlg 4§ nmet al -contai ning acrylic reS| n varni sh 2 eI'h
sane’ react i GRAGEIOB) Ofs 4Us8d “tn Igr oduction Exanple 18 was charged with.
100 parts of varnish 13, 25.4 parts of zinc acetate and. 32.5 parts of -

napht-heni c ﬁ%ﬂu(:@éoaoﬁgamsi 2\Sal ue 20'0 ng KOH g, Daiwa Yushi Kogyo) and
t he reacti on was- ca out “Jin ot herwi se the same manner as in Exanpl e

18 to gi ve Vaeprghtipnwothuigtadmeondeiing ngr acriydA.cofre4d nl 4 rnlisbd 24 i on
Exanpl e 28 Prepar 8hbogaf. ﬁ@éétiéﬁ”{ré‘sgéﬂgaé%é’éd G %»%da fynS&g%%pt ®00

same reactlin vessel as used in Production Exanp
parts.of vatRi"@s € argg diif 9 cﬁaEﬁ:ﬁ@fZ‘!‘)a%ﬁtbéﬂy %b(ﬁl%@tédefﬂo@m

50. 3 parts hEegheenandats &b prrthed ﬁaphltnanwa;Sacmrmz%dlw,t a!did?ﬁv&qrd@ se

et e origE R0t Wl s ondlayBa 300 Bl bt MM
out in otherwise the same manner as :Ln Example 18 togive varnlsh

25 with a nonvolatile fraction of 35.0 wt. %.

-Prod’uction' Example 26

Preparatlon of metal- ~containing acrylic resin varnlsh 26
The same reacta.on vessel as used in Production Example

_1'8 was charged with 100 parts of varnish 12, 3'7 .1 parts of copper

acetate and 30.3 parts of vereatic acid and the reaction was

carried out in otherwise the same manner as in Example 18 to

give varni_eh 26 with a nonvolatile fraction of 34:7 wt. %.

Production Example 27 ,

‘ .Preparation of metal-containing acrylic resin varnish 27

o The same reactlon vessel as used in Productlon Example

:'18 was charged with 100 parts of varnlsh 13, 25 4 parts of zinc

" acetate and 32.5 parts of naphthenic acid (NA——ZOO, acid value
200 ng KOH/g, Daiwa Yushl “Kogyo) and the reactlon was’ carrled
out in otherw1se the same manner as in Example 18 to glve varnJ.sh |
'_27 wlth a nonvolatlle fractlon of 42 1% ‘

.'Productlon Example 28 _ _ _
- Preparation of metal- contalnlng acryllc re81n varnlsh 28
The same reaction vessel as used J.n Productlon Example

. 18 was charged with 100 parts of varnlsh 15, 39.1 parts of zlnc



Pteparation of netal-containing-acrylic resin varnish 2%s Fepthfy280%
reaction-vessel as used in Production Exanple 18 was charged with 100
parts of varnish 16, 24.1 parts of copper acetate and 19.7 parts. of
versatic acid and the reaction was carried out in otherw se. the sane
manner as in Exanple .18 to give. varnish 29 with a nonvolatile fraction
of 39.8 wt. % Exanples 7 to 24 and Conparative Exanples 4 to 7 The

varni shes. 18 to 29 obtained in Producti®g Exanples 18 to 29 and the other
conponents nentioned in Table 2 were adm xed by neans of Hi gh-speed Di sper
to prepare coating - conpositions and the respective coati ngs were eval uat ed

for long-tegUma I rfQr ng fi | 1.0Nn the
eval uati on net hogg (?élgzjrs:dt;%dgﬁer];t%l %gg)greg?&fhg@rlgs d tWof evérlttl}é)tq it are
set forth'i garipiesd gutTaa ﬁﬁhﬁéh’léﬁ Fhat pane  pamet a3 imdxxamse tie raf t

i mer si-on. t giweaRdreash PHiegwith denehes1ble 1REreaRasn of Hauly yea pased
on the total coating filmarea. The antifoul ants -mentioned in Table 2 are

the following conpounds. Antifoulant 1: Zinc dinethyldithiocarbamate
. Ant i T oul anPradirtdame Sxastoly @9t hi sdi t hi ocarbamate Antifoul ant 3:

2-- Mt hyl th 3 " SL00us LiLaz e
i -tetrachl o?gieg’ ﬁ&‘ﬁ'%onl t rﬂl%tglA%tgl #’ 98 3@1:9'91% $h Y8rnish 29
5: N, N- dj net hyl di CRher spmenyraction’ mwbuﬂ%ms&m 115 Phioshicdriont Example

2-n--octyl - 38(»2&‘3 cha'r thﬁ@l@'l@ arts of varnish 16,.24.1 parts cop
- Anti foul ant 7; % [ hIo Ith|o —pht i'm de Anti foul gnt% N,
N -dine th?fseﬁa s aB eﬁg o %f/llac"m (1})hﬁj|r]e§|ﬁtd@r123-'as

February ZoaérBQeAnbutomhaﬁthSrwﬂsé thd rsa:di& Gﬁa&nﬂﬁmdm&lrelmaaﬁt@le 18 to
oot o114 el SSTSHERCH, Bofi e TRR M BEL RO EBL LR 1 3.
Di i odonet hyl - p--tol yl sul fone
L Examples 7 to 24 and Comparative Examples 4 to 7
The varnishes 18 to 29 obtalned in Production Examples
18 to 29 and the other components mentioned in Table 2 were
admlxed by means of High-speed Disper to prepare coatlng
comp031t10ns and the respective coatlngs were evaluated for
Jong-term- antlfcullng performance and coating film condition
by the evaluation methods described hereinbefore. The results
of evaluations are set forth in Table 3. The number of months
in Table 3 indicates thée raft immersion time and each figure
-denotes the percentage of foul area based on the total coating
.fiim area.
. The antifoulants mentioned in Table 2 are the following
.:'compounds; . '
 Antifoulant 1: Zinc dimethyldithiocarbamaté
Lﬁntifbulant -2: Manganese ethyléﬁebisdithiocarbamate'
Antifoulant 3: 2-Methylthio-4- t—butylamlno 6~
cyclopropylamlno 5 trlaZLne .
ffhhtifoulant.4; 2,4,5, 6~ tetrachloro1sophthalon1trlle
rAntifdulant 5: N,N- dlmethyldlchlorophenylurea , .
_'Antlfoulant 6: 4,5~ ~Dichloro-2- n—octyl 3(2H} 1soth1azolone'
' .Antlfoulant 7:_Nf(fluorodlchloromethylth;o)fphthallmlde
Antifoulant 8: N,N'-dimethyl~N'-phenyl-(N- - |
fluorodichloromethylthio) sulfamide



Antifoul ant 13: Dirnethyl dithiocarbanmoyl zinc ethyl enebi sg§ tdyresbesat e
-Ant -i f oul ant 14. - - Phenyl ( bi spyri di ne) bi sruth dichloride Antifoulant 1.5:

2- (4-Thiazolyl)'benzi m dazole '--Antifoul ant 1.6: Pyridine-triphenylborane
Antifoul ant 17: Zinc ethyl enebisdithiocarbamate . :Antifoulant 1$:

St earyl ai ni ne-triphenyl boron Ahti foul ant 19: La||rylan1ne tri phenyl boron 25
February 2004 31 Table 2 F~cam O eCorn ar 13c Unit: wei
arts789101112131415161718. 19: 2021. 2223245%67 Varni sh ! 8404525 Varni sh 14

. 4540. 402025 Var ni sh 204530 Varni sh .21 204535 ' Varni sh 22 '35 Varni sh
2330 Var ni sh" 24 -40 Varni sh 2545. Varnish 264U I/arriish 2715r.40 V arni sh

-28. Varni sg !2% 4@ gpz)g)er 2sfa |,%30 75! Qi 530%53%3(12(13{)152525 Coner
rtwdarii de2 I5 7 21332
rtanrtan. i fatiidoulant 10: 2,3,5, 6—Tetrachloro 4-
(methylsulfonyl)pyrldlne '
':fAntlfoulant 11: 3-Icdo-2-propenylbutyl carbamate
“Antifoulant 12: Dllodomethyl—p tolylsulfone
' Antifoulant 13: Dimethyldithiocarbamoylzinc
. : ethylenebisdithiocarbamate
-Antifoulant 14: Phenyl(blspyrldlne)blsmuth dlchlorlde
. Antifoulant 15: 2-(4- Thlazolyl)benzlmldazole-
?Antifoulant 16: Pyrldlne trlphenylborane
- Antifoulant 17: Zinc ethyleneblsdlthlocarbamate
';Anﬁifouiant 18: Stearyiamlne-tr1pheny1boron
Antifoulant 19: Laurylamine-triphenylboron
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AntiWwant 1 AnUforaant 2 AntiWait 3 Antifwalant 4 Antifouiarit'5 Antlufant.6

983
de2

Antifoulant 7 Antifai4lant 8 Mifoulant 9 Antis ulant 10 Mifauiant 11

Mt fdularit 12

[Intifnuifant 13 2 3 43 2

3 2252 2222 33 33 M. 14, 22 Antifoularrt 15

24 .2242 5253543

31
Table 2 -
. ' Exanr'lplc - - Cocpar, Ex,
. |Unit: weight parts 718l o] tof 11| 12] 3] 14] 151 18 A7: 18] 19): pof 213 23] 23f 24] 4] 5 8 -7
Vamish 18 40] 45 : 1 ‘ - § 25 35 : .
{Vatnish 9 i | 451 40| .40 . 200 " | 25| -
Varnish 20 . 451 - 10§ . . . 30].
Varnish . 2§ 401 451 - | 35
Varnish 22 I ) asf - .
Vamish 23 | 39| -
Varyiish 24 - 40
Vamish 25 45
{Vamish_25 29[ R
nist 4 15 c ‘§ 40 [
| K i 401
30| 25; 25] 10 1 15 30 251 0 30]- 20} 301 i 18 2581 25]
: 208" 30{ 150 20f - | 20] ™ ) . 1304 20l -t 15| -
] N ENR _ 9§ 1.5 ; 2] 10| 5] s 5| - . ] 1 5
1 ) 3. 2 1 3 { 3 24 1 i 31 3 2
- 3].-2 "3 3 3 3| 3 2] .
% 2 3 . 3 ’ 2 - 3] 2 E
2. 21 20 -3 2 3 3 3 21 2§ 3| 3 3 3
2 5 3 [ B '3 ’
3 3 -5 6 3
) 2] - .
2 kI .4 ; 3
1 9 2 ‘
4 . 2
2] - 4 2] .
) 2 . : . 8 B
- : 5 3 5
- 4 ) 3 3
2 2
5 2
2 2
’ K] N 2
2 1 3
3 E 3 ]
2 : 2
3 -2 2 2
1 1 5 3 § 2 .
- . i : ) 1 R
2] ) - -3 {1 3 ) -
. 11 ] . o 1 _ 31 O i
A 83 11 T s o 3 -al s 3 1.8 51 s{. | s
I A O N Y B I 21 3 4 ] 4| - 4l 4] -3 i
2 ) 12 1. 13 3§ -1 31
. i A I 8 8 : is| 10
_|Tall gt rosin : 5 G 11 - I
. IWosdrosin - - - . - 44 - 8 .
JHydrogenated gum rosin |’ 20| i 5
| Disprapartionated rosin 7 5
* JHydragenated tall oil’ ' 1 T '
Lrasin 1f
IHydrug'emted wood rosin 5 )
|Roginester | Z A T 12
Copper taphthenate 3 5
‘1Guim _rosin zine ] 5 ‘
" "Hydrogenated talf qil zinc. 10
‘|Acrvlic resink 100 |- . 8] . 5 :
(Antisagging agentex | 20" 2| ol 3" 2 o 3| 2 3l 3| 3] 2| 3l 2 al 2 3 3 2 2 3 3
Methyl isobutyl ketone 8 2] 21 2] a3l "31 2] af 3l 21 2 3 A 3 3 4 2 31 3 1 3l 2
Xylene ) - 3 5 - 3 3 4 ] .3] 3 51 51 3] & 51 10
tyl cellosalve 2} 1 -4 . N . 3 | - 3t : !
Total ‘1001 1001 taaf 100] 100§ 100] 100] 100{ 160} 100{ 100] 10a] 100] 100] 100{ 100 1601 160! 100] 1001 100] 100



ArWaedant 16 Mifioerlant.l7 Mifoulantt:|18 Antffoiil arggfFerfustypbge' ther
caraffiri 3222 #53. 5. 24 4 233 .33 523353 55

t.. 2 .41 1 .42344":4 .43 . bUA phthalate .2 Z ' 3 Gummir i Tsl
a8-rosin Wod rosin driiaeirated U s rosin or- ionated:tnsin v
Hydrogenated tall 04 rosin - 55 .10 47 5 11 H ydrogenated wood rosin 15
" Rodin ester . . Copper 6aphtf3enate

32

*: Paraloid B-66, product of Rohm & Haas Co.
**: Disparlon A630-20X, product of Kusumoto Kasei K. K.



inzinc .2 22 355 Hydrogenated tall oil 2|ru:25¥%br Q§§4n* 10 -

| sakei Me | isobutyl ketone 2 2.2 3 3. 23322 2331
| ease 31-...-. 53341 1.33553SI ceIIosoIve Total 2223

2332323223223310243- 1. _31: 1 100 100 1Q0 f00 i

| QO 100 100 100 100 1.00 100 104 100 100 100 100 100 100 100 25

ary 2004 32 *: Paraloid B-66, product of Rohm & Haas. Co. **: Disparlon

br
A630- 20X, product of Kusuinoto Kasei-K 43 a-U CDO0O O

60
cracked

Comper.Ex,

.50

50 .

15
Cracked| normal Cracked Slightly

4
0
0
0

22| 2324
10
0
0
0
0

18 | 20 | 2
0
0
0
0
5

18
0
0|
0
5
10

17
0
0
0
0
0

Normal

15
0
0
0
0
0

14
0
0
0
0
0

Example
13

0

0

0

0]

0

12
0
0.
0
0
0

1
0
0
0
0
0

10
0
.0-.‘
0
0
0

8
0
5
0
0
0

8
0
0
0
0

7
0
0
0
0

months

18 months

12- months
22

24 months

" Table 3
| 6 months
Coating film
condition

EYTER: (NG
uLgy-3ucy
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The coatlngs according to Examples 7 to 24 were excellent
T in long—term antifouling performance and coating film condition.
In the coatings according to Comparative Examples 4~7, no -
,Areconc:Lllatlon was made between coatlng film condltlon and
-'long term ant;.foullng perfermance



00aOOugno j g.u uuagr2uo-i 0 OO0 [UE 0 Z 25 Felygpdruzp96084. The
coatings according to Exanples 7 to 24 were excellent ~in long-term
antifouling performance and coating filmcondition. in the coatings
according to Conparative Exanples 4-7, no reconciliation was made between
coating filmcondition and long-termantifouling performance. 25 February
2004 CLAIMS 35 1.. An antifouling coating which conprises a netal -contai ni ng
acrylic resin having, in a side chain thereof, at |east:-one group
-represented by the follow ng fornula (%3: C-0-M" (Am(1l.) wherein x
represents a group of the formula: 0 11 Y -n represents- 0 or 1; Y
represents &immspcarbon group; M represents a netal; m represents an
i nt eger equal to [(the .
: 1. An antlfoullng coating
.« which comprlses a metal—contalnlng acryllc resin hav1ng, 1n
a 31de chain thereof, at least one group .represented. by the

follow1ng formula (1}:

N

|

(X)—C — O— M ——(A)a o

~'wherein X represents a group of the Fformula:

O
l

—Q0—C— Y-

n repreéents-‘o or 1; Y represents a hydrocarbon group; M
repreésents a metal; . represents an integet egual to [(the
valence number of metal M)-1]; A represents an organic acid
residue derived from a monobasic acid, :

- with 5 to 100 mole % of said organic acid- residue derived
from a monobasic ac1d being the residue of a cyclic organic acid
wherein the monobasic acid has -a diterpenoid hydrocarbon

.. skeleton or a salt thereof.

"=2.-- The antifouling coating according to Claim ]
wherein the cyclic organic a01d has an acld value of 120 to
190 mg KOH/g ..



val ence nunber of nmetal M -1] ; A represents an organi ' halye
derived froma nonobasic acid, wth. 5 to 100 nole % o%ﬁ%bgu%fggﬁllﬂc
aci d-resi due derived froma nonobasic acid being the residue of a cyclic
organic acid wherein the nonobasic acid has .a diterpenoid hydrocarbon
..Skel eton or a salt thereof. 2. The antifouling coating according to Claim
1 wherein the cyclic organic acid has an acid value of 120 to 190 ny .
KOH .g ._ 25 February 2004 36 3. The antifouling coating according to
Claim1 or 2 wherein the nonobasic acid P& selected fromthe gr oup
..consisting.of abietic acid, hydrogenated abietic acid and their salts.
4. The antifoul i ngeCoatiABI3GGOEEEFthd AcChRliRd t2 c@him 1 WiErLei n the
nonobasi ¢ acid |§qh%%l?clact gﬁ%ef.royoﬁ{le.%rou Lonsi stllng of rosins
hydrogenat ed rosins and dispropsriiofated S r b3i FELeEtedndIom | £kl igrgue
coating accéPaPRFEIY Qfidhlptig agidy lydngyenatedt flelietsicaladiid sindomped ror
zinc. 6. Thesaamsifouling coating according to Caimi1, 2, 3, 4 or 5. ,
wherein the ratio of t.he nonobasic acid to the acrylic resin.constituting
t he net al -cq_lntai :#lng ac]rsfll i.c resinjis 0.9/1.1 to 1.2/0.8 by weight on a
nonvol ati | e “mat t eFCbART IO I FhECH NS BGFPFILRD A0 heedtchr i #% o O aim 1,
2, 3, 4, 5 or o6vhenpitsithg aworeddisicordidbi heleselested i framwetight grratipo,
on a nonvoleahbiechiasice - @fsinapt abasepdmitaindoachy! hhd HOShAISdAddiLiegal
bi nder resi I%an;.OO/O to 30/70. 8. . The antifouling coating according to
Caim1l, 2, 3, 4, 5, 6, or 7 wherein the acrylic resin constituting said
metal =~ = = -
g 5. The antifouling coating according to Claim 1, 2, 3 or 4
wherein the metal M is copper or zinc.

6. The antifouling coating according to Claim 1, 2, 3, 4 or 5

' wherein the ratio of the monobasic acid to the  acrylic
‘resin constituting the metal-containing acrylic resin is 0.9/1.1
to 1.2/0.8 by weight on a nonvolatile matter basis.

7. The antifouling coating according to Claim 1, 2, 3, 4, 5 or

comprising an additional binder resin in a weight ratio, on
a - nonvolatile basis, of fmetal—containing acrylic
resin]/{additional binder resin] = 10070 to 30/70.

8. . The antifouling coating according to Claim 1, 2, 3, 4, 5,

6, or 7 wherein the acrylic resin constituting said metal-

containing acrylic resin'has an .acid value of 80 to 300 mg KOH/g
- and a glass transition temperature of not hiéher than 5%,



containing acrylic resin' has an acid value of 80 to 30.4 gz} @g4and a
glass transition tenperature of not higher than 5C. 25 February 2004 37 9.
The antifouling coating according to daiml, 2, 3, 4, 5, 6, 7 or 8
wherei n the nonobasic acid has an acid, value of less than 200ng KOH-g. 25
February 2004 38 ANTI FOULI NG COATI NG ABSTRACT An antifouling coating

whi ch conprises a netal-containing acrylic resin having, in a side chain
thereof, at |east one group. represented_by the followng formula (1): O
{On CGQ MWn (1) wherein X represents a Bfoup of the fornula: 0 o0--0l1
represents 0 or 1; Y represents a hydrocarbon group; M represents a netal;
mrepresents. an irnbegeti RAUahgt Bolfihe 2o @ing RUNMBELiRT1Msal 3M a1, A
represents an organic.. eCIedn rt?15| d%g grlged .fc{ m a nonob%gl c.acl df satd
varni sh havi-hg' a nonvolatile TraltP8R2dte vt ¢ AhAT 40 "REPGhPioda?Rl a
viscosity afhonR89g K8H/drore than 18 poises with 5 to 100 nole % of said
organic'.acid .residue derived from a:nonobasic acid being the residue-of
a cyclic organic acid . wherein the nonobasic acid' has a diterpenoid

hydr ocar bon skel eton or a salt thereof. : :





